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Honour'd SIR, 
I is now the third time 


that this Compendium 
appears abroad in the 
world, and though-the mode- 
P of the learned Author ſut- 
A 2 ered 


The Epiitle S 

fered it at fr fo peep ont 
anier a borrowed Name, 
yet the aAcrcitralre 47 1d ſucc inCt 


wiethod of handling ſo uſeful 


a ſubje&, ſpeaks the Treatiſe 


to be (what I know it was) 
the work of that ingenious 
and expert Mathematician, 
Sir |onas Moor Kr. None 
bawve a Title, Sir, to own, oy 
to give Reputation to Pooks 
of this natare, that within a 
thin ſhell contain a la) ge 
Krnel, and inſtruct much in 
few words : ; os thoſe who 
veins preferred to publick 
charges for Learning and 
Merit, prefer the Publick 
Good 


Dedicatory. 
) Good before the applauſe of 


' the people : And none, Sir, 
who. know by how indefati- 
' gable Studies you have per- 

feed your ſelf in all the 
parts of Mathematicks, ani- 
mating the praGtice of them 
by the moſt exa&i Theory, and 
confirming that Theory by the 
beſt of practiſe ;, can doubt, 
but that as your extraordina- 
xy Worth hath rendred you. 
acceptable to thoſe who are 
the beſt Fudges, and trueſ} 
rewarders of merit ; fo your 
Loyalty to your Prince, and 
Lowe to your Countrey, are 
far deayer to you, than ny 
particular 


The Epiit}e 
particular concerns what ſo- 
ever can be. Tou have bad 
Skill, Sir, to contrive, and fix 
walour en many occaſtons, to th; 
make praGticable both by ON ha 
and Land, many great things ed 
1n Nevieation, Fortification, fel 


Art of War, Gunnery, and D 
all the Laudable Arts that «@n 


ive vlory lo a Nation; but lic 
the particulars you bave at- Jo 

bieved therein, the P: «blick i 
weſt expect to learn, from of 


wy 'ofe inſpired Pens that ball fr 

7 tranſmit the Hiſtory of our 0; 
{1zrmes to futnre Azes, for I Pi 
ſpould preſume above my 011 
reach 10 artemt the tark. I 


be 


Dedicatory. 


| beg th:refore pardon, Sir, for 


the boldneſs T take, in pre- 
fixing your Name to this 
third Edition of the Book. It 
has been already well receiv- 
ed in the world, and I am 
perſmwaded that your innate 
Diſpoſition to encourage all 
endeavours that tend to pub- 
lick advantage will incline 
you to 11nprint ON TES TH7EY132= 
frcal value the currant ſtamp 
of. your Patronage and A1- 
probation. As this i the beſt 
office I could perform in this 
publication, ſo 35 it, Sir, the 
only way 1 could find to te- 
ſtifre my gratitiide for thoſe 
Han 


The Epiltle, &c. 
many undeſerved favours , 
; ow have been generouſly 
' pleaſed to heap fo liberally I 
upon my Relations and my 
ſelf, hawing hereby the ho- 
nour to profeſs to the world, 
how much IT am, and in all ies 


dutifulneſs aſpire to be, 


Your Lordſhips. þ 
| 1 Moſt Humble, 


And Faithful Servant, A* 
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HIS Note, for the ready taking the height 
bars Pole by the height of the Pole-St ar, 
ſhould have ended the Book, but wantin 

yoomn, I place it here. Conſider Fig. 23. where 
2s the North Pol-,UAPN the Merida: an,the Circ!s 
ZdNb the Circle the Pals % makes about ts 
Pole, TU the Pole % above, N under the Pole, 
d the Pole % in any Quarter of the Circle, 
PZ or PN #5 the Radins = this Year 1674. t0 
2* 25/ 5, or 8759, and for every Year to 
come ſubſtrating 20//, it will be 1675 =8739, 
1676 = $719, &c. Next thing to know, is the 
Right Alcenſron of the Pole %, whith this Year 
will be 9? 12/ 45 at T, at every Tear ad- 
aing 1/ 54// to the former, makes it to be 
1675=9? 14 4%, 1676=9? 10 34//, &KC. 
which muſt be turned into Time, allowing every 
Degree 4/, &c. Snbſtrat the ©) Rirhs Aſcen- 
for from the Pole % Right Aſcnſton, leaves the 
time of the Pole % Right Aſcenſion at 7, above 
the Pole, ana adiing 12 hours at N under. 


Now by a true Pendulum Watch, at any time 
w/7en you would find the Latitude, having the 
time of the Night, take the Diff.rence betwixt 
the Pol: *% Right Aſcenſion at 'T, aud that 
time, and turnins that into Degrees, Minutes, 
ang Second';, it ſhews in wi:a* part of the Circle 
the Pole # us, aud in whit Quadrant, aud 
to 4 at P. Laſtly , Aad the Logor.t!. »s of 


F je 


voh,> 
25, the Coſme d Bo, and dB, i P 2, and ſub- 
wu firaft the Rading, it gives the Logarithm of 
eq 8. Now the height of the Pole leſs or more 
TS Po, = height of the Pole. 
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CHAP. L 
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e Uſes of three (mall Tables for finding 
he Days of the Month, Sun's place, Righs 
—_ the Prime, Epact, Moon, Tice, 
ms Oc. for Ever. 


The firſt Table or Figue, 


(2) 


This Table begins the firſt of January, 1 
- contains the days of the Year ; the firſt of F 
nary is made black, and fo eyery ſeventh untþ. 
the yearsiend; there runs along in another Ling 
the place of the Sin anſwering and oppoſite 
the Days, ( v:z.) every degree of the Ecliptic] 
from Y* to X through the whole Ecliptick, ant 
near to this laft Line, there runs a Line exprel 
ſing the right Aſcenſion of the Sun or Star an > 
ſwering unto 24 hours; cach hour is divided in j,; 
ro 15 parts; which are four minutes a piece; 
near it are placed ſmall Aſteriſms with Letter 
by chem tor 20 of the principal Stars fer dow 
m the Third Tablc. 


The Second Table or Figure. 1 


This Table, Entituled an Almanack for 14% 
Years, has in the middle Dominical Letters, all; 
the ſeven backward trom A to B, above which 
are years paſt, and below ycars to come, with}. 
he Prime or Golden Number under the Years, | _ 
and the Cycle of the Sun below : Theſe Year"L} 
areexpreſt by 2 Figures, and ſometimes by one," , 
and are all tz: Leap-ycars that are betwixt the, |" 
Year 1600 and 1749; by explaining the Ts 8 | 
| 


* 


maHty, Ly 


(649 
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= l 


| 4 
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row you Will ealily perceive all. In one Line 
there is 1660 beg':18, anger _ IS. 0g 
1564. and 1576. icilow, all which are Lea | + 
—_ 2nd has to cach Year the Dominical La BR 
ter above and Prime below, and thoſe inter- /S 

mediatc Years thatare nor Leap-years arc to be 
ſupplied. Suppoſe I begin at 1660, which hath 
CG f r Dom. tter, ail Prime $; tor 1661 
it will have F tor Dem. Let. and 9 for Prime, 's t 
and is ſuppoſed to ſtand in the room ot (72) For} 
1652 inifead of (56 ) 1663 initcad of (68 )| 
»664 in{tcad of (80) and then 1664 ; fo that | 
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This Table begins the firſt of January, 1 
contains the days of the Year ; the firſt of F 
nary is made black, and fo every ſeventh unt 
the yearsiend; there runs along in another Li 
the place of the Sn anſwering and oppoſite 
the Days, ( wiz.) every degree of the Eclipti 
from Y' te through the whole Ecliprick, 
near to this laft Line, there runs a Line expr 
ſing the right Aſcenſiton of the Sun or Star an 
{wering unto 24 hours; each hour is divided ing j; 
ro 15 parts; which are four minutes a piece; ,, 
near it are placed {mall Aſteriſms with Letrer; 
by them tor 20 of the principal Stars {ct dowEFT7. 
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m the Third Table. i =— 
The Second Table or Figure. q A 


This Table, Entituled an Almanack for 14%. 
Years, has in the middle Dominical Letters, al. 
the ſeven backward trom A to B, above whiclf7 
are years paſt, and below ycars to come, with 
he Prime or Golden Number under the Yearsþd | _ 
and the Cycle of the Sun below : Theſe Year] 
areexpreſt by 2 Figures, and ſometimes by one, , 
and are all tazz Leap-ycars that are betwixt the,” | 
Year 1600 and 1749; by cxplaining the lower | 
row you will catily perceive all. In one Line |= 
there is 1660 beg':13, 1672. 1656. 1668. 1610, | 
1564. and 1676. i.0w, all which are Leap. "| + 
years, 21d has to cach Year the Dominical Let- 
ter above and Prime below, and rhoſe inter- © 
mediatc Years thatare nor Leap-years arc to bef 
ſupplied. Suppoſe I begin at 1660, which hath 
G tor Dom. Letter, «234 Prime 8; tor 1661 
it will have & tor Dem. Let. and 9 for Prime, » 
and is ſuppoſed to ſtand in the room of (72) For| 
1652 inttead of (56 ) 1663 initcad of ( 68 ) 
»664 in{tcad of (80) and then 1664 ; fo that | 
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Leap-year is twice accounted, one for that -_ 
of the Year, fromthe beginning of January, he iT 
tho end of February, the laticr for the ot 
part of the Year, and has two Dom, Letters, Fu? 
ther, 1672 is 11 the Tab/e, = this pray. pw 
Yer 1 674, 1s not there, but ima ;ncd to ade 14 & 
kn the p! ace of 16885, a” nd htc: 7) Sn the Dot® 

Lair, and 3 for the Prime, acc _—_ & > 
the laſt Leepiycar 1. * IN Cither Aide of the la - 
Oblong are the Months in or:1-, with the Fq ® '\© 


Rivals, Terms, ana  Norable | 's Ta a 
Month, when they tall up2n. Thi :::-y cab | 
Feaſts are marked with a ſmall tar, as in AY £1 
bruary Shrove-Tuzſduy, and in March Eaſter} > E © 
Sunday, and have 2 day i-t to them, to which ag 
every Year another number bcing addcd mak — 
them ccrtain pr 
"Wi... 
The Third Table or Figure. [2 
"nd lor 


This Tab!c has en- the left hand in four ſma 
Columns, ( 1 ) The Prime ex Rn by Poin 
and Figures down to 19; ( 2 ) The Epact an 
bwering to the' Prime ; ; (3 1) The Dominical Let 
ter ; ( 4) Anumber anſwering, which ſerves to 
aſcertaining the Moveable Feaits. Next the for- 
amer,are the Names and Declinations of twenty 
Pri incipal hxed Stars, with the Letters of the Al " 

haber, to direct where theſe Stars are to bel; 
tound in the 1 Table for their right Aicenions, 
and thefourth Column ſhews whether their De. 
clinations be North or South. . Thelaſt thing in 
this Table obleryable, iz, the New Moons or 
Changes: It has 13 Columns; the firſt are the | 
Year ot the Lord d, every Tenth Year cxpreſled | 
fromthe o which 11gnifies 1600, and {© you will | 
find all the _ res that ſtand right, _ arc 1, I 

2, 3, 4, 5,6, 7, 8, 9, ſtand for i610, 620, Oc. : 
Than 4 ſtands tor 1700, and ſo the hom es ſtand - 
down- 


F 
e Years 


up 


(s) 
which is for 
ears to be | 
& Figure, tor 


intermediate Y 


wrewards till 1690, 
ne in the Secon 
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(6) 

The Columns under the 12 Months exprd gc Fefli 
the day of the mean Change of the Moon evet he Mov 
month, if the Figme itand r7ght ; that is, with quit find 
ws head up, ir ſtands ſingly jor 1» much; it 1 yearto t] 
ſtand with its head to the right hand, it f1gnifhe % the Pri 
Io, and ſo many days beſides ; if towards tht p;jme in 
lctt hand, then 20 and above; if downwards gnq 23 : 
then 3o and above. Som D) 

The particular uie of the three Tabies afores ,akes 2 
Kid. the Mo) 

Uſe 1. To find the Prime, Dom. Let. and ear ; V 


Exampie, 1674 1 find in Tab. 2 among the! of Mar 
years 72 iaſt Leap-yenr; I rel] on 1673, 74, 6, Fu 


. - 4 » . y T% - i + y- 
WAaerec (68) {ranQs, [) 15 7Ne LOmmucai Letter, comemn 
3 the Golden Number ( by accounting trom one !,f the r 


under 72, ) and 3 the (-) Cycle, Again, if 1676 |qgbſerve 
were propoicd, (3 and A the Dom. Let. 5 the mn the h 


Prime, anc 5G) Cycie. it hath; 
2. To find the Epact, in the third Table un- {(Lur it | 

I J ' | ' © z . . 
Ger te tit.e of Epacts agemit the Primc, as a- hn time 


LUO F irimec Of 
Pact 25. v.' 

3. To find what day the year begins on, be= {Month 
eanie A 15 always the firit of *Fanzary, if thatbe Table) 
th! Domiucal Letter, then it is Sunday ; if any 22. 2 
O*:127, 25 1ntae Fear 1674 1), teil back to A, as {change 
9) ounaay, C Saturday, B Fridiy, A Thurſday : March 


y 
All the biack days in ( Tavle1 ) are Thurſdays I'f whe 


e_ 3 the Prune, the Epact 1s 3, agai 


that year ; ani! having the Thiridays, rhe 1ctt lace 1 
are had: And thus you miy had whether any Hindn] 
Lei cr Bond be.right dated, and what dayot {© &* 
the Week any day will fillon tht is to core. Brid? 

4. ( Tavie 1) agamit the d?y'ot the week yOu tor th 
m2vy kl the pizce of the Sin, 2nd the ihe ner 
Aiconizon; as aganitt the 25:hof March, rhe 15 15 
degrce of Ares ſtands, and the right Afceniion Xing 
1h. and 8. adb 


5. The (2 Tavk) among the Months ſhews 


EF. 
XPIq the Feſtivals and Term, it they be fixt; burful 
VA the Moveab!e that have a Star adjoyned, you 
WY mult find how many days mult be added each 
=_Yy year to them to make them qixt ; {uppole 1674, 3 
mn thePrime, and ID the Dom. Let. againlt 3 the 
5 the p;ime in the (3 Table) you have E the Dom.Ler. 


yards, and 23 2 number ; now tellhow tar diſtant E is 


"Bs from D forwards, v:z. 6, which 6 added to 23, 
"2-9 makes 29 to be'added to the number againſtall 
the Moveable Fcaits, to make them fixt tor this 
year ; V/z. Shroye tueſday being found on the 
ſoond of February, ad1 29, makes it the third 
the | of March, and Eaſter day the 1 gthot April. 

/ +) 6. For the twenty Stars, if any of theſe named 
come into the Meridian, orto any known hour 
NC *of the night, find the Star inthe ( 3 Table) and 
obſerve the Letter thar anſwers; ſeek that Letter 
he inthe firit Table, and find what right Aſceniion 
it hath; take the Sun's right Aſcention from it, 
(bur it it be lefs, add 2.4 hours) and the difterence 
in time added to the Star's hour gives the true 
& \timc of the tight, 

7. To tind whatday the Moon changeth each 
Month, as in the year 1673, look in the ( 3 
© *Table) againſt 7 account 1670, tel] down, 71, 

(that is, where E ſtands downwards) it 
5 \changeth in January the 8th day, in February 7, 
* _ IMarch8, Ofc.(thisis mcant of the mean Change) 
> It whcnyou have gottheday of rhe Change you 
"place that in the Kalendar (Table 1) you may 
nd the Moon's age any day. 
| 8. To tnd the tune of high water at Lo:1don- 
Bridze, you mult very well obſerve the Colmn 
tor the Moons Motion and Tides in Table 3, 
pry fyſt yo1 have ſmall figures going dawn 
) 15 in one line, and trom 16 to 301n another, 
pcing the Moons Age for the Tides, which arc 
ad by inſpection in the two annext lines divided 
Into hours aad fifth parts, and gawulked with the 
A 4 by 


and 


) = 4a 4 
/ ©y { 39 


(9) 
Numerical Letters,(the ſmall figures intermixt, 
being for the rimeot the Moon's ſhining.) As fogye yy 


Exarfiple, Y 8 days old, it is high water at gh 
and 24 roinares ; at 22 daysold _ 8 h.and 36/) (ff 

9. To find the length of the Moons ſhining; 1 Mes 
Here the Age of the Moon is4ccounted down in 92:1 
the firſt Column to 15, and up again to 3o in ind 
the ſame, and the time is _— by the ſmall Mar 
hguresamonglt the Numeral. As at$ days old Fool 
the ſhining is 6 h. and 24/. at 24days 4 h. 48, thu 

10, For the Moons Ritfing and Setting take thy 
Rule. 


Oriting more Y ſhining= ) riſing. Fle 

tacreal. 2 lening moe 3 ſhining= mg FX 'HS 
-rilng leſs Y ſhining )) riling. E & 

Decreaf.  Oſerting leſs ſhining =—_ I - 
11. Tofind thetime of thenight 7 the Moou IT a 
ſhining on any Dyal ; firſt, the Tides are three| 5 | 
i 6: fh 


hours more than the )) Southing otherwiſe, 
) Southing leſs by the ſhadowed hour= 
Tine m the Eaſt. 
» Southing more by the ſhadowed hoaur= 
Time in the Weſt. | 
12: Theſe proportions are all near true, but 
not abſolute, becauſe they reſpect only the mean 
Motion, having not regard to the )) Latitude, 
Without this Book may be had all the three Ta- 
bles prinzed together to uſe alone. 
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(9) 
CHAP. IL 


-raxt, 

- "Of Weights and Meaſures. Of Metals, W2- 

| 16 ter, £5c. and other uſeful Notions. 
.ength are acn0- 


ning; 1 Meaſures of Application 0r. I 
wnin mwinated from 1ne pares of the Body, but are 
30 in indeed in England taken from the Yard St ant- 
{mall Mard kept Ni Guild-Hall, the third part 15 4 
7s old Foot, and the 36 part an Inch ; expreſſca mm 
1.48), this Table from an Inch 70 # Mile. 


cthy 
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(10) 
Turn the fide to you, and then this Table ings t 
Meaſures, ( as all the reſt after) may tyra. 
conlidered as to the Colums or Spaces betwith ce i 
line and line from top to bottom} or linear, S, 
by lines from the left to the right. The Colm, un aA 
is of the famenameasat thetop; ſuppoſe inchedf.. 
3, 9, 12, 18, @c. are all inches; Bur in the lin/Gram 


do ſeverally belong to the name ar th* 11 0 

the line; as 36 Inches, 12 Palms, 4 Spans, ; 

Feet, 2 Cubits make Ry a Yard. : 7 
uare Meaſures or Superficial are contamed (ooine 


he other part ; as, one Pole ſquare art —— 
089 ſquare Paces, 30% ſquare Yards, 2724 _24_ 
ſquare Feet, 39204 ſquare inches. In the Table 280 
oF Meaſure it is faid a Pole or Perch is * 57ac 
164 Feet, which is the State Perch ; belide, —— 
which there arc other cuſtomary Perches or Ap 
Poles, wiz. 18 Feet for Fens and Wood-land, laſt * 
21 for Foreſts, Lancaſbire and Iriſh Meaſure, Drug 
and 182. Scotch. 


The Meaſure for Horſes is by the handful= SCu} 
4 Inches. 3 


How theſe Meaſures of ours agree with others 2 
abroad, ſce a Table Printed in Modern Fortifi- \"7 $ 
cations; and at the later end of this Book. —_— 


The Ell is fivequarters of a Yard, and hag 2© TH 
Neyles; as 2 Yard-has I6; : of an EI=z punt 


a Yard. A Dutch Ell or Stick is three quarters g 
of a Yard, by which Tapeſt:y is meaſured. of 1 

2. Betore we come to Meaſures of Applicati- } a 
on, which depend much upon Weights, we will | 
treat of Troy and Aycrdupois weight : By Troy | 
weight, Gold, Silyer, Jewels, fnkar: Electua- | 
ries, Bread-Corn, Liquors, are weighed ; and | 
from this Troy Pound are taken all Meaſures | &a\ 
for wet and dry Commodities. 
Averdupois weight weighs all. manner of | 


j 


(n) 
ings thr can waſte, an1 though the Pound 
verd. be greater than the Pound Troy, yet the 
nce is Icſs. The Pound Troy is divided into 


SY Ounces, Peny-weights, Grains, ©'c. and the 


ol 2m 
inchoPound Averd. into Ounces E Drams 3,Scruples I, 
the linGrains Gr. The Tables ollow. 
P11 0 
Pans, ; Apoth. Weight. 
TI Troy Wegkt. Gr. 
l.amed Grains — J 
© "ions ns. 20 | : 
2723 24 jPen. wr. 60]13|3 
3 nana [> 
Tabl 280 20 |Ornce. 480 | 24- LIES 
eo 5700 | 240 12 [6 |5760 28801 96 12/6 
es or Apothecaries make up their Medicines by the 
land, laſt Table of Troy weight, but buy and {ell 
ſure, Drugs by Averd. 
ul= Scruples. Averd. Weight. 
; [Drams 
bay ["24_j_8_ [2 
ub 1761 121 | 16 pound 
wy” 43008] 14336] 1792|_112 [= ” 
: of $601601286720 35842" 2249) 20 | 10 
_ The great Hundred is always 112 |]. and 20 
, of theſe make a Tun. Eighty Ounces Averd. 
eo make near 72 Ounces Troy ; W ichis 5 1. Averd. 
to 6 1. Troy, which ſhews the Ounces Averd. 
F | tefler, andthel. Averd. greater than the Ounces 
d | or |. Troy. _ 
| Dr. |Wiberd,who was very diligent,makes 141. 
s Averd, equal to 17 |. Troy ; therefore let this 
j proportion hold ; $TioN l. to Averd. 1. 17. 14- 


Troy ow t9 Ay. Qu. 51.56. 
And 


(12) 
And by yery good Experiments of him and 
others, it will be very uletul to know,that on 
Ounce of pure running or rain water Troy wilknts _ 
fill 1/8949 inch, and 1 oun. Aver. 1,72556 inch} g ” \C 
One 1.Troy will fill 2247368 folid inches, and7g\ 
1 1. Averd. 27/609. One folid Foot will hold. | 
76 |. Troy, and 624588 Averd. FAS. 


128 | 

A Tun weight Averd. is always 20 C. of all, 
things, except Lead, which is 19 C. and a half,” --- 
Allurm, Cinnamon, Natmegs, Pepper and Sugar, 5'- __ 


»2- 


has 13; 1. tothe Stone, and 108 1, to the C.,30/2 
Eſſex Cheeſe or Butter the Clove is 8 1. the Wey | 5120. 


32 Cloves, or 256 1. In Suffolk the Clove is 8 1. Ap 1l 
the Wey 42 Cloves, or 336 I. Hay ſhould i140 
have 29 C. but is fold for 18 C. 36 Trufles, or © + 

2016]. Weoll is fold by the Clove, or half TT 
Stone 7 I. by the Stone 14 |. Tod 281. Wey Th 

182 ], Sack 364 |. Laſt 43681. Iron and Short . 
are weighed 1-1. tothe Stone, 281. ro the Quar- | 
rer, 112 |. tothe C. 20 C. tothe Tun. AFag. | Neal 
got of Steel is 1201; a Burden of Gad Steel tis | 


2 {corc,or 180 1. For the wcight of Butrer and PIT 
SOpe, 561. of Butter, and 60 1. of Sope make a oe | 
\ 


Firkin, and four Firkins a Barrel of either. 
- - -, - Ig b.” 4 > yu ve pMny- 

3. Dry Meaſures of Capacity, are ra:ſed from 
the Galton, containing 8 Pints, which ſhould be 
containedin 2725 Cubick Inches, and ſhould | ;hart 
boid of pure running or rain water 91. 13 oun, } Buſh 
I Us . - oo I} | 
12 dr., of Averd. weight. Therefore to come | 2110 


p . 
Paget W » _ F© . s this 
© atrue Gallon tor dry meaſure, if you make 2 | po 
iIquare Veltcl that ſhall have cach tide 6 in-» | they 


chcs and 48 hundred parts of an iach, or if 
you weigh with Aycrd. weights, 9 I. 13 oup. and Bec 
12 drams of ciean rain or runnmng water Vidher con 
of thee will tind out a Gallon dry Meaſure. 2, par 

cou, 


Ul 


(13) 


Im and 
hat on Corn Meafrure. 
oy willnts 
56 inch} g "Gal 
5, and; g”"|"x [Peck 

Me —— __ 
il hold 64 | 8 4 [Buſh, 

128 116] 8 | 2. Etrik, 

of all —> IJ — 
a half £55 _ |32 116 | 4 2 Carnock or coomb. 
ugar, Fl2 (64 32. 8 4 2 'Seam, raf.or quarkt- 


ISSl. 75 | 
ould f 1 ]. 


192/48 24 12/6 |Wey 
32089 495 2010 | 10 |Lgft. 


A— — 


1 7, 136276 54213072|5120 


17/56 1C. 2C. 4C.|24C.'40 C. 


—_—__— 


Shed The number in the Line A. exprefleth in 


ounds Troy the we 


121'- : 
4g [Kfeafures, in B. Averd: weight. 


ight of Wheat in all the 


| is 


Meal is weighed as Corn, but the Common 


ng | repute is, that a Gallon of wheaten Mcal weighs 


*1 Averd. and $1.6 0u. 4 d. weight Troy ; and 


CS 
" loa Buſhel 56 1. Averd. and 68 1]. 1 ounce, 12 
m | p*ny-weight Troy. All other Grain, likewiſe 
be | Salt, Lime, Coles, ©c. follow this meaſure, 
a | which is called dry = meaſure : But note, 
{ that as Sca-Cole and Salt are meaſured with this 
1, f Buſhel, then they are heaped, or elſe there is 
& + allowed five ſtriked Pecks ro the Buſhel ; and 
+ | this is called Water-meafure ; 36 ſuch Buſhels 


are-2 Chaldron of Coles ; and on Ship-board 
they allow-21 Chaidron to the Score. 

4. Liquid meaſure is either W ine, or Ate and 
Beer meaſure. The Gallon for Wine meaſure 
contains 231 Cubical inches, and ſhould hold ot 
pure rain or runaing water, $ 1, 1 oun, 11 dr. 

B Avere. 


(14) 
Averd. and 9]. 10 oun. 1:4 Troy : Therefoy 


to get a true Wine Gallon, make a {quare Vells 
that ſhall have all the fquares and depth 6 inthe 
and 13 hundred partsof an inch, or it you Weigh: 5 


with Averd. weights 8 1. 1 oun. 11 dr. of putt-. — c 
running water; cither of theſe will tind out4 3 
_ r; Wi... 
fruc Gallon of Wine meaſure. 72 | 
1441 
545 
iS | or” | 
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e. The Gallon for Ale or Becr holds £82 fo. the C 
pþ4 inches, and weighs of pure water 101. 3 ou. and 1 
* . 5211:r0 Veſle * 1 he C 
(626, Thcretore the {quarc Veſiel onght to be E 
6 inches and 55 handred parts of an inch cach ATT 


Ta 

way, and rhe water 10 1, 3 oun. [42 Averd t0 By. 

\ , EY A ONT ih 
&nd (hi; Gallon re 


& ar ' 
"y L.big | 


l 1crefor ( "I ) 


re Vells I 
6 ing A Table {0 Beer. 
U weigh. 
Ol pur Way. 
d our{_$_|Gal. 
es - y, Firk., 
POE" & HEVh _ 

> | 238 - $23 : Barrels 
© | ; c76}-92 $17 2 Hoglh. 
ov | 
Rh: 6 Ale. 

Y . 
Nm _Pints_ 

| ©! 8 jGall 
"| 64 | 8 [| rk. 
FF £ 128; 16 2 |Rild, 

= 256 32 4 | 2 \Barreb 
CIRLEL 64 8 "x a8" |Hogſh:. 
PF! © 

R- Note that Veſſels for Butter, Fifh, Sope, follow 


| 


the Ale meafure of a Gallon; 8 Gallons make 
2 a Firkin, 2 Firkins a Kilderkin, 2 Kilderkins an 
M {Ale Barrel, and 12 Ale Barrels a Laſt. 

6. Tale and number of ſeveral goods. 

Of Canvas cioth, the C. is 120 Ells; of Fu- 
Nion 1 Chef i1 4 Ells; of fine Linnen, Silk, and 
Syndon, 10 Ells. 

Codfiſh, Haberdine, Ling, &c. have 124 to 


: ſo. the C. and 1240 tothe M. Eels 25 to the {trike, 


) | 


ou, and 1G ſtrike to the Bind. Of Herring 120 to 
'xe the C. 12 C. tothe M. laid in a Barrel, and 12 


ach Barrels to a Laſt. 


| . 


W; 


{ Tale of Furrs, Filches, Grayes, Jennets, Mar- 

zins, Mincks, Sables, 40 Skins is a tiraber : other 
uns 5 {core to the C, 

| B 2 A Scam 


(16) 
A Seam of Glaſs is 24 ſtone, or 1201. ne tg 
One Bale of Paper is 10 Ream, 2 Ream, + 
Quire, 2 Quire 25 ſheets. 
One Rowl of Parchment is 5 dozen, 4 doy 
12 Skins, Rold-- 
Ten Hides are a Dicker, a Laſt 20 Dickengyyick(i 
Ten pair of Gloves a Dicker; and ſo tt eqd - 
} Jors-ſhoes. Silver -- 
Tale of Fucl. All Billets ſhould be 43 F C 
Jong, and{o all Faggots ; and the band beſy COPPe 
the knot 2.4 .inches round, and not flat. > Ir _ 
A Laſt of Powder is 24 Barrels or Firki T; os 
which muſt hold 100 I. near. ble. 
Timber is fold cither by the Tun or Load £'2>-- 
Tuan is 40 Foot ſolid, a Load 5o Foot ſolid. pramon 
7. ; Gold and Silver. They are near thbney-— 
proportion of 12. to 1 ; therefore if an Hebrqlt wate 
Talent ot Silyer be valued at 375 1. that heſhwa 
Gold will be 45001. | 
The valuc of Gold here in England is 25 


r, m1 


tows. Onepeny weight of Angel Gold is worh,;ed 
" 45.24. ob. of Crown Gold 3 s. 10d. ob. of $*foX}7 
yereign 3s. 6.d. ob. L Ge it 
One poynd ſterling money ought to have $-._ -..., 
a&gccs 2 peny weight fine” Silyer, and 18 pap...a , 
weight AYay. that | 
Finenels of Gald is eſteemed by the Ka © 1001 
jo certain weight, but the ;-of any quantirf You! 


The Karract that weighs Jewels is divid&g.a an 
into 4 gr.of which grains 20 make 24. gr. T To C 


this Carraet is divided into grzins and ae ONE 
or 1 peny-weight. Bread 


8. Metals, Stone, Liquors, Grain, Oc. 24 ccrre<t 
compared as in the Table following; whe cn 0: 
there are four Columns ; the firſt .contains <Q i" it ic: 
names of them ; rhe ſccond Column A has the tcers | 
weights in Troy Ounces anſwering toa Cubi + oy 
ach of Magnitude ; the third Column 'B hg 1c at 
thew Magnitude in inches and Decimal -pants;aq of 

(wering I wb 


' of Troy VS the thi) a 
Fs Cutick inch in the 


10 to One 
umkmn C is the weight 
y in Ir0Y QUNCES a1 Decimal parts. 
9 1! NCI - . 
od —_— 9.91735 \ © i 0083 | 9-3390z 
ken gue” ver-- | 7 93398 ©.12604 7.356015 
0 tLead - —” 6.1619Þ | 0.16229 \ 5 58425 
t Gilyer--—— 5.50083 {© \$179 | 492302 
Copper-—— | #8134 5G \ 423509 
bely(0PPe: 'dlron 4277S \ 0.23360 3.6994 
ir Kitt I NN: 2.96821 | 0.25253 09048 
Tin-- 2.96694 | 0.2.5208 2.38921 
"ad £ prble- — — 1.59631 3.62644 } 0185 
1 ommon StonC- 1.99335 \\ 0.91945 | ©.5 006% 
. 0.79339 | 26042 | 5.215606 
59490 \ © Q00G99 


ar hney- —— | 

lebrq\t water — #* | 0.57773 

hat Feſh wa.or Wine 0.52773 | 1.77490 | 
| 0.47693} 2.10009 | 


ved | 1d - 
0 that 100! inC Gold we akon 11,12 611 
c 300 inf; JN SY WeighG +1 Q O. Av» 
antiry! a may 1 1nd by the former Rule 21) Tables, ' 
well be cheared by te balk 0? 
y realon of the weight: 


ret Norv © Call Bo 
| a orher m- rals, 

OS crGt ns Ch«P-, Lav 

| ght; a very uſctu! 


Bakers Pr —_ s beinrZ 
+ rhe Tablc 


ticers 1W1t0 
oh tO Serve x Cie 
4 d0' mth orice of 2 ;puſhe 


2 & 3 
{rC and \efrrhet© 
ot whcs r amd! Ft th 
w 4k the Pillory» 


The Az for Bread ur all W Weg 


Weight of a Peny Loaf. 
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a 
m4 
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O'!: Rag! 
3]: bleo 

z 11) owl 
31; 


19 18 

18 16] O J | 
17 64 yon, | 
1 18 by but fit 


a} ractet 


—_ 


> 
14 E: -+Ad 


2 q — Sul 
5} KM 
olgh =E« 
p 1 
116 : 
6 } whe 
<7 row 
TI arc 

71 wn 
os by 
19 g tho 
22js fi. * 
»134 & 
218 in 
JH af 


kb/s 
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__ o | 
\ARITHMETICK 
1 And its PARTS; 


11}OL 


ondary | 
> 15) And of the moſt eaſie performance of Miul- 
5 4 tiplication, Dieſton, and Extrattion of the 
© 


Riots by Nepayre's Rods: The uſe of the Ta- 
3| ble of Logarithms herewith Printed ; Dect- 
__— [ mal Tabies, Progreſſan and Proportions. 

3; 


18" J (J* thoſrx principal Parts; Numeration, 
16/4 Addition, Subſtraction, Multip!ica- 
I64' tion, Divition and Extraction ot the Roots; 
22, bat firſt notice mult be raken of theſe tew Cha- 


115) 
I 4/5} FAddition or more xg... go - 
| —Subttrattion orlefs ©1V%) Divid. ( Quer: 
I ſ| X Multiplicd by 7, Summ 
=Equal ro X difterencc. 


1. Numeration gives the value we place udon 
the 9 Digits ; the firſt place is of {imple Unity 
towards the right hand, next Tens, next Hun- 
dreds, next Thouſands, ©&c. And fo cach place 
ren times more to the left hand; as you may ice 
by the value of this namber, 75.832 which is 75 
thouſand $3 2. 

And as this increaſeth towards the left hand, 
in a Decuple yr, ſo may all parts or tra- 
ctions of any whole thing decicaſe from Unity 
in the {ime proportion towards the left ; as that 
after Unity to be Unity into 10 parts, the next 
mto 100 parts, ©, and though we in Exg/and 

B 4 do 


COD WERE SIIY 


ww QC TS, c 
LA ee HIL 


a. 


(20 ) 
do not divide our mony, or meaſures into theſe ay 
parts, yet tO nake Arithmctick ethe, we twn eaſe 
our accounts into it : and for the berter ander.Þ9 N 
ſtanding hereot, take notre that at Reme their” 
mopey conlifts jn Nucats, _ Du 2 6 
cars is their Integer or whole Unite; ten Julio + 1.4 
make a Dveat, and ten Baioccas a Julio: Sothat 
ro expreſs 35 Ducats, 8 Julios, and '7 Baioccas, hh 
they ſet them thus ; 35, 87, that in reſpect of Ju- a 
lios It 1s = of Bajoccas ;;5 parts of a Duca , wiſe tho 
This is the true Decimal Arirhmetick or Nati- gas one 
ral : But to break into other parts is inartificia}, ,paſtcd 
£$ 2 imagines the whole divided into 3 parts. (canro 
2. Addition, whether whole or parts, takes 
the general Summ, and Subſtraction the diffe--+ 3 
357,28 rence; keeping certain, that | 1E# Y 
Ex. 92,7 Unite be [. under Unite : } &© 
315,89 Suppole the Ex. here Ducats, mg © 
2781,51 Ke and Ba. the _ _ ” n 
FS O59 4 » 3547 Ducats, 3 Julios, and ' £ 
(2 )_354; 38 8 * 41a COT Sar 
Ex. From 562 Ducats, 8 Jul. and 4 Ba. rake 
281 Duc. 2 Jul. and 7 Bajoc- 
After Subſtra&ion therere. VE 
Ex. 562,85 mains 181 Duc. 5 Ju. and 7 WI 


381,27 Baioc. w7 
g Of theſe parts no more; it | 
—_— any Gentlemen or other, e{pe. 


cially Ladies, delire to look into their Dilpurſc- ” 
ments, or layings out, and yet hayc not time to 


practiſe in numbers, they may, from Mr. Hum w 
phrey Adamſon, dwelling near Turn ſtile in Mo}. - 
bory, have thoſe incomparable In{truments, that 7: 


will ſhew them to plav Addition and Subftra. | ® 
Ction in |. $. d, any wile Numbers, Withour 
pen, Ink, or help Ol Memory : which were th: ' 
Invention of that worthy Pcrloa, and Ornament 
of his Country, #ir Sazazet Morcland Baronet. 
3. My- 


7% 


(-21 ) 
to theſa) 3» Myliplieation by memory is fit for thoſe 
© turn xt bave conſtant PracuUce, but for Certaingy 
ander.h4 caſe no. Invention ever came near tha: of the 
pe their hard oy by Rces, made either ot V O03 or 
5: Dy. v0! Ir Sama?! Meorelana*bas devilcd a ncat 
0 Juli vay upon Circles, but vaſtly chargeabie, an! 
So thar 12! his been the reaſon why. they have-not been 
LOCcas ) well known. 1 have at laſt cloathed ſticks 
t of Ju. With Papers printed, and at wvery” calle charge 
"i oy are tobe had ready varniſhed, berter -tor 

"ar ; piſe than madeof tilvcr, and fold with this Boo 
Nati;- as one, With - one Or MOore-papers ready to be 
thcia), ,pgſted upon ſticks, if the Box ſhould be loit, aug 
ts. (canpot be falle. 


takes 
dif..; Fo double or treble a number will be ound 


ready by any one, as to dauble 7584, fay;twiee 
nite ; + 4is $, twice 8 is 16, fetrng down's, and bcar- 
Cars, | Ng one, in-mind ;/ tWICE SF is 10, and 1 I carried 
ould _ 4s 1.1, ſerring down 1 and carrying 1 ; eWICe 17 
and  s k4, 2nd 1 i515; al which 3s 15168. Tac 
ſame for multiplying by 3, 


Before I come to the uſe of the Rods, it will 
16. be veny fit to-ſhew how Multiplicatian may be 
d > | wrought by making 2 Table of the Muttpli- 

and to 9, 4s follows : Su e I would 'Mulripty 
. js | 16831y 693, I rake the tiplicand 6331, and 
pe. — making A line before it, I ſet down the Digits 
le to 9, I double it andſer it againſt 2, | 2dd the 
to firſt and ſecond for 3,1 double that againft 2 
” for 4, add the ſecond and third for 5, double 
of. the-third for 's, add the third and fourth for 
7, double the fourth tor &, and add the tour 


2 and tih far-y. Sce the Tabie., 


that 


Table Z- 


(22) | 
| Now ſet dj 2t9© 


I -—_ 6831 Multiptic. the Moultipl' ” ” 


2 13662 693 Multiplier. and Multiplier S"* - 
3 29493] "20493 ſet in'the Tabld&, 
rg ey number agang and 
5 24155| 40986 and fer it dowf97” Ir« 
6 4098 | - ONS TS gainſt * and $08 
7 * 4 One 4CC to r 
45 917 4733883 Product. rieke hand, ngal all » 
51 os 6, and fer hill (ES 1 
PEI lace further, a big) 


the Ex. whereby adding all the three Muriel hi 
you have the general Product 4733883. [__ 
may try with lefler numib.rs, and pertect be 
way in an hours time. $ 6,1 
he Rods being ſet together, make this TP» 

1e at one work for preſent view, jr Ta 
Firſt then, having the Box open, you are | and 
the firſt ſight to know what figures ſtand q= + 
each ſide of the Rod ; that next to you is faP® | 
that under it, or the ſide the Rod lies on, is tif_*"* 
complement to. 9, and the figures on both id inal 
the Rod are ſccn ar the bottom by two ſmaÞ&> 
hgures under the black Line : Suppoſe you { CK 
the Red 6upwards, you will know 3, the Ry lt * 
mains to 9, 1s under, and at the bottom you wi th © 
ſe 1 on one fide and 8 on the other ; fo at on@*'© 
glance you have four figures, know 6, 3, 8, 18> 
and this is proper to each Rod, and mult be per- M 
fectly learnt. From hence you may find, that$ ? 
10 Rods have all the Digits tour times over, tharh®! 
s four 1, four 2, four 3, four 4. &c. Pu 
Having learnt quickly to find a "_ thek'** 
next is to place the Multiplicand upon the Rod ;P"'© 
{:ppoſe in the Ex. 6831, I find theſe 4 figures] . 
as before, and placing 6 next the Index ( fixtin Fx 
the Box) then 8, then 3 and 1; the Digits are F* 
then Tabulared, and againſt every Digit in the + 
tndex you have the very ſame fhgures as .. Ye Kt 
ablc 


(23) 
dw ſer dje atoregoing, to be found with this caution, 
lultip!; you begin at the right hand, and taking 
lulti eter the fingle figure thar ſtands in a tri- 
the Tabide, after that you mult take the two figures 
Ir again ſtand in the bas if there be two, and 
t It dowgoth be under 10, write the Summ down as 
9, and £ figure ; it above 10, write the ſurpluſage 
ace to We 10 down, and carry one to the next cell ; 
and, agaj all will be better ſeen from the Rods them- 
ſer ſtil] es than 100 times from Words. Sce the 
ther, alt Figure) inthe latt page, where you will find 
> Multipl tormer number 683 1 on the top, and again(t 
883, Ywhichis two times the number ) you have 
ertect whe Triangle firit 2, then in the next Rom» 
$ 6, next 2 and 1, which you fct down 
* this Te, laſt 1, which makes 13662, as in the for. 
tr Table; next fix times is fir{t 11x, then 8, then 
ot are | and 11 =9, then (6 andy) =o, then ( 3 and 
tand g= 4; fo the whole will be 45986, and nine 
Wu is fagnes will be 9, 7, (2 and 2 ! 4, (4 and 7) 1, 
n, is tf and 1 ) 6, (61479) as in the Table betore ; 
th ſidglimall labour will make you read the Rods as 
'O ſmagick as you may ſee them in the Table, either 
you ſgckward or torward. 
he Rylt there be any decimal parts in the one or 
ou wilbth Md or Mr, tell their number of places, tor 
at wY mult be as many places cut oft by the di- 
» 8, xſ2ction as were in borh. 
X per. Muitiply 37, 5. thar 1s 37 Duc. and 4 Jul. by 
L, tharls 91, that 1s 15 Duc, and 9 Jul. and 1 RB, You 
,, thachall have che Preduct. 596, 625, that is 596 
Puc. 6 Jul. 2 Bajoccas and a halt; there are 3 
2, thefiaces cur off becauſe there was 1 in the Multi- 
Rod ; plicand, and 2 in the Mulriplier. . 
zures | 4 Diython has no more difficulty thin for- 
Xt in pry; rabulate the Divifor on the Rods, one 
are Example will be {i:f}icient ; let rhe Dividend be 
the #733833, the Product in the tormer Example, 
the Kt 6831 be the Divilar tv be abwartcd on the 
ble Rods, 


(24) 


Rods, yon have the multiplying of it to 9'de hc ag 

which is here repeated. gar s 
1 6831 Divifor Y Dividend ( Quotid gefect 
2,13662. 6231 4733983 693 ſupply 
5 [20497 $2986 ** e, Ext 
4127324 61528 frCxCNC 
£34155 61479 a 

( | ME ET In 1 ng 

6140986 29493 il be 3 
7 [47817 20493 led th 
z19787 — — 
9161479 


The Table of the Diviſor ſtands for the R 
Hrſt, Tice that 6831 will not be in'4733, t 
fore you mult go 5 places ; then looking on tiarelt; 
Rods, or in the Table, for a Number that 1s equthd ful 
or next leſs to 47338, I find ir ro be 40916, t 
is 6 times the'Diviſfor ; I ſer 6 in the Quort 
and ſubſtract 40986 tromrhe figures above; r 
6352, to which I add 8 the next figure of t} 
i1yidend, and ſeek again upon the Rods or Tt it v 
ble tor it, or the next lefs, which 1 find to be gw! 
times, I {ct 9 in the Quotient, and rake 6147 
plac'd as in the Example, & ſubſtract ir, remai 
2049, to Which I add 3 the laſt hgure, and wo 
2s betore ſaid, 3 times carries all away, and n 
thing remains, the Quotient being 693. 

ror Decimal parts theremuſt be as many pl 
c2s in the-Divifor and Quoticnt as arcin the Digjet t! 
vidend, in this Example. orb 
12,91) $96,625 (37,5 IntheDividend ther 

_ / & x are; places, in theD 
__ vifor 2, therefore the" 


11932 | 
wy Quor. muſt have 1 de-4"® 
11137 — * rel CCCC 
bak, LAE8 cimal place, which 1s c 
7955 37 Ducatsand 5 Jun105;F 
7955 and in caſe there bebo 
9 ne Decimal, or fewer; * 


= 


(25 ) 
0 9 begghc Di idend than Diviſor, pnt 25 many Cy- 
trs as you plcaſe after the Dividend, which 
Quorid decimal PLACes, and it you find that there 
Go detect in rhe Qyaticnt, put Cyphers betore it, 

93 ſupply the p'aces. 

5, Extraction of the {quare Root has ſome 
ference, but not much, trom Divition. ( 1.) 
jint each other figure, beginning wirh the laſt, 
tin the Example, 6, 5, and 7, which ſhcews there 
fill be 3 figures in the Roor. (2.) Take the Rod 
Iled the ſquare Rod that 
ls at the top a ſquare, and 


it to the Index, and ſeck BET 
ie Rodgr the Figures; the firſt — WF 
3, thergick (57) you will find 49 14) $ 
areſt;{crt 7 in the Quotienr, 7 


d ſubſtratt 49 from 57, 150) 9036 
ſts 8. (3.) To this Re- 9036 
inder ($8) add . the next — 


o figures to the next prick ( 15 ) makes it 
#5, (4.) Double the Quotient 7, w2x. 14, and 
or Tt it upon the Rods, and place thoſe Rods be- 


0 bewixt the Index and ſquare Rod, each time at- 
1 47 ger the Erit work : Seek then upon the Rods for 
-mainghe next les or egual number to the tigures $1 x, 


yhich I find to be 725, that 15 5 times; ſetting 

in the Quotient, {ubſtract, and to the Re 
ninder add 2 places to the next point ( 36;) 
aſtly, double the Quotient 75, which is 159, 
Ke Diet this betwixt the Index and {quare Rod, ang 
ork as before, you will find the Root 756, 
ther&which multiplied by it ſrit produccth the ſquare 
eDijmumcr 571536. It your Bo be not perfect, 
» thebut ſumerhing remains atter the laſt Subttra 
' de. fEtion , add Cyphers to the Square, and pro- 
h is cccd, 


6. ExtraQion of the Cube Root ; ( 1. ) Poin? 


10s; 
—_ . : . S © 

| befevery third $evre trom the laſt, fer rhe C115 

waz Rod that hith Cu. on the he2d, to the Ingex 1 
| * the 


in ( ” 
; 


(269 
the Box, ſeck the next leſs on the Rod, wi ws mM 
is in the Example. p. 
that is 4 times, ſct all Ge 
the Quotient, and 


901733851 (451. 


| 6 ut this 
ﬀ "\ bs ſtract, reſts 27, king 
| | 4%) 27733. which add 3 figure A 
oh 24125 the next point,theÞ' 1... rw 
| l 300 I$27733. (2.) Sq 7, Nep. 

Al; — the tgure tound in b 
J it 27125 _ » gr$; Out 
1 ; | Quorient, and trip echy L 
Wi 6075 ) 608851 (and this mult bc for 
6or501 - mp» for a l Fact: 
25 for, which ſer bet A. be Ro 
TIEN the Index and C certa 

60885 1 age eng 

Rod, in this Exam thms, 1 


4 being the Quorie , 
. . . . W L, - the fr; 
multiply it by it {elt, makes 16, and that mu nd: 
(Cc $=48, which on 2 Rods I plſp*o"-* 

plicd by 3, makes =48, which on 2 sIpl 
| in the box betwixt the Index and Cube Rod ta. 
| Diviſor. ( 3.) Seck a Quoricent, which willE.. 


; undc 
"nf found 5, which fer down, and the number F,z1. 
| | {wering 24125 place as in the-Ex; mple, but plumn 
: | 1 


fore you {ubltract you muſt triple the Quorientheg ... ; 
which is 12, and multiply it by the ſquare of th, 4777, 
laft figure 5, v!z. 25. now 25 by 12 makes 3g .. yef 
which place under 24125 one place torwardF ++ : 
the left hand, as irrthe Example ; then add the 56 
rwo numbers makes 27125, and ſubſtract 
reſts 608. This work muſt be repeated for 

higure in the Quor'e.1t, viz. ro 608 add 851 i 


LL ULCS Y 


.: a , to 

| a Refolvend, ſquare 45, and triple it makes 60, 2.09 

TI) for 2 new Diviſor, which being placed next b&.7 7a 
'J1! . as : wn 

| tore the Cube Rod, ſhews it will be tut 1g. , 


1s {et down, aid tripling 45, and muitip'ying 
by 1, makes 125, Which ſct one ſhort, makes df 35 
| rhe whole 608851, fo that nothing remains. 
ſomething remain add Cyphers, 3 tor a hgu 
4nd it will give a Decimal traction. 


| 
| 

| the Quotient, which an!wers to 697501, whi it the 
| 
: 


on d! 


En el ee Es — 


2*] 


\ 


] FS 
_ le hus much with a little practiſe, and thar 
Fo Boxes arc to be had with the Book, will ren- 
"2nd all Genera!, and it woutd too mich aug- 
» 


= Ent this ſmall Volumn, to tech the ule and 
.*/ 3 aking of Duodecimal Rods, Sexagenary tor 
old Aſtronomy, and Centeſl;mal, ail which 
) Sq rks two hgures at ONCE. 
147, Nepaire's Rods will reach to great Num- 
4 tx-inn875 3 but for Numbers under 100000, the 1aid 
} be orthy Lord invented 4a far eai1er Way tO PCr- 
Multiplication by Addition, Diviſion by 
os bſtraftion, Extraltion ot the ſquare and 
4 C ube Roots by halving or t! i{eCting, ard all this 
certain Numbers in a Table called Loga- 


TY thms, Printed at the end of the Book. whcre 
* m# {he fir{t page all Log. anſwering to all num- 
sIplF s under 109 are eattly tound. viz. the _ 

tf 38 is 1.579783, of 52 5 1.857332, ©c. It 


number conhliſts of 2 places, rhat is a num- 


= Ir under 1000 , look fir the number in the 
hue able under N, and the Log. is found m the 
tienlumn under Q; fothe Log. of 349 is.542815, 
of ff $93 15,. 950851. If the number be of 4 places, 
_ nd unler 10000, ſeck the 3 firſt hgures under 
—_— ,as before, and the lait fhgure on the top, under 
1 Pick: 1 that Colums lincally aguunit thehrit 3 


Lwures you have the Log. As for Example : The 
og. of 3583 15:55 4247, knding 358 under N, 
gainſt which jm the Column under 3, is thar 
08. ſo the Log. of 4268 15 630224, uf 9545, 
| :979821 ; But if the number be ebovye 1060, 
-pad under 10000, you mutt find it by the 4:17! 


A 


1 ; ſh a 
ence and Tab'e or Parts Propur:v mals Pruned 


act 
Fl {i 
; G0! 
xt 


A - | . . 
= it the end of the Table of Log. thus ; it the 
; =B.og. of 25786 be fwght, tirſt fcek the Log. 
» 


wa bf 3578, which will oe 553649. and the com- 
; ] 


ron difterence under D, 121; with this diftc- 

>*"Fence enter the Table of Parts proportional , 

rp, 40 fnd 121 in the firit Colomn under D, and 
7 2, che 
p 


(28) 
then lnogly againſt thar number, and und 
the laſt figure of the laſt place of rhe num, 
25786, found at the head in the 7th Column 
witl hnd 72, which added to the Log. of 75% 
Viz. 553649, makes 553721 the Log. of 757807" 
Now before we proceed to find numbers 
ſwering to Log. it willbe fit to ſhew you, whſ*? — 
ts meant by the firſt hgure placed to the firſt 1984 — 
Log. which Mr. Briggs caiked a Characteriltih 785-—— 
or Index, which repreſent the diſtance of tiþ5784- 
furſt figure of any whole number from Uni 


whoſe Index is a Cypher or 5; and io the If Now t« 
dex of Tens 1s 1, ot 100 is 2, of 1000 15 3, alyen, Ol 
4ces in! 


' 


ae 1 this Line 


CM.XM.M.C.X.V. F 

O ti 

3 1 © 

in this Number 687325 the Index of 5 is o, ( 
7 15 3, of 6 is 5: But of Decunal parts 
proceeds the other way; as thar of ten p 
is T, of 100 parts is 8, as in this Line 3,578 
the Index of 3 iss, of Fisr, of 8 is x, of 
is F; or afer the +ropoſal of Mr. Chr:ſtophe 
Tewnley, take their Complements to 10; 
inftcad of T rake 5, of « take y, of F tr: 
3, Which will make the Addition and Subſt 
ction morecalie and plain ; if the tormer be uſt 
Ict it be called the firſt, it the later, the fſecor 


e Sum, 
nt N, + 
places 
x 3, | 
dex {h 
ewing 
nity 6 
5, 06, 

«54482 
54482 
xaclly 
places t 


manner. laces 
210,7:#743% Index the firſt way, Lo 

Ot Indices 378,224189 Number. differen 
210.3575;7 Index the ſecond waſkgunl j 

Differe! 


Having laid down the grounds for the 1 [1 ine [a 
diccs, or the firſt fiyure in cach Log. the ab the he: 
lute Log. will readily be ſet down, making thif his 1 
far!t figure the Index of the firſt figure of $4357 
number ; as the Log. of 5784, the hrit Log. i Tence ! 
the Tabie, is 762228. The Index of the firit t4 qe Tx 
pure of the number F is 3, to the ablolute Lox thar t} 
is J. 7622.28, .# the In 

Ny 
F 


(29) 


unde 


numyt. 

umn . Log. 

or - 
175% 2.762228 3») So that the Log. is the 


/ Þ co <—_— & * 
F$., $4 — 1.762228 fame, bur the Index ot the 


ol, w $4 —— 0.702220 \ tirſt ftioung altercth, 
firſt 1984 — 7.762228 > In pure parts the Log: 
teriltih 785-7. 762.228 > is the ſame, but the Ind. 
e of tþ5784—7.762228 J altercth after the 2 way. 
| Uni 
the If Now to find thenumber anſwering to a Log. 
$ 3, afven, omitting the Index ; ſeek the reft ix 
aces inthe Table of Log. and where you hind 
&c Sum, or neare{t the numbers in the Mar- 
iS ©, &nt N, and over that Column will make out 
arts { places; The Log. 3.5 44821, omitting the In- 
1 parſex 3, I find 544821 to anſwer 3596, and the 
5 7 84hdex ſhews they are all Integers, the Index 
, of ſhewing the firſt tigure to be the third trom 
tophPnity 6 ; fo the Log. 1.544821, would ſhew 
[oO -: P . oF 
= 3 Ys, 06, that is 35 Integers, and , -.- parts, and 
Dt 544821, ,3506 all Decimal parts, and 
>a 544821 03506 parts. Bur it the Log. be not 
"Bally to_be found, and that you deſire rohave 
cOllaces to five figures, firit, find the number to 
places as before, with noting the common dit- 
* Ference under D on the fide, and taking the 
Fitterence berwixt-the Log. given and the Log. 
Wifound in the Table, then Eeling the comman 
Difference in the Table of Prop. parts, in that 
61 -ine find out the difference of the Log. and over 
aw the head you have the fifth figure. Example of 
> this Log. 2.543612, the Log. -next leſs is 
_ #3 543571 anſwering to 3496, the common diffe- 
| 1 Tence is 224, thediff, ot the Log. is 41, whichin 
the Table of prop. parts againſt 124 gives 3, {0' 
.ogf that the abſo!\ute number 15 24963, and becauſe 
N tae Index is 2,, 34963. 


o th 


% 


| >F Addition 


(30) 


Oc 

Alld. tion of two or more Log. _-= the 

[f the Indices be both (or all) Integer > be ded 
whole, add them without any more. f parts. 


il 11 the Indices be ſome Integers, ſome parts,h To 9!\ 
is, be unlike, it the Index upon adding be 1oparts, 
above, caſt away 10, the Remainder is the Ingyen it» 
0: Integers, it under 10 Decimal parts, f uneve 

Ir the Indices be both Decimal parts, andhe InJ.4 
added be under 10, add 10 to the ſame, it jFill © 


io then o, it above 10 caſt 10 away ; the Indor 20 
thus gotten 1s always of Decimal parts, ſo man! 

| 

"iff 2.057821 2.237242 5.397941 5.87506 

Wit!!! 5.583210 3.875062 3.875062 T.,69897: 
MN "Ivy yo T.608: Y: 
(I 9.811275 } To! 
| | | Add 
Subſtraion of Log. bis the ! 


[f the Indices be whole, then as before. . }, 
Wl [t che Indices be eirher of chem, or borh, d4 ,,-1 
"Wit cima! parts, fet them one over another, then F1—] 
| the higher be a ſmaller hgure rhan the low | 

Wil a1d 10 to it, and abſetve whether the hj 1664 * 
Wi | of greater value than the lower; if fo, the R& To 
| mainder will be Integers, if not, decimal pany tract 
$ the D 

33421 5.875062 F 875062 1.235781] 
75 043421 V.574031 4.572141 
2.158359 7.841641 1.301031 7.665640} Div 


The Log. of a Fraction is found by ſubſtrad4 Qy 
ing the Log. of the Denominator trom the Log! 
af the Numerator : Somctimes it is found ne-+ T 
ceſlary ro multiply a Log. by 2, 3, 4, Oc. whichh t9h 
it.it be an Index ot parts, vbſcrye that you uſe} Qu« 
tae former Ind.ces, viz. for the tuil part} was 
123 
, 


(31) 
. | Ofc. and that in multiplying the figure 
if *r the Ind. the Tens are aftrmatve, gnd are 
tegersſe be deducted out of the Product of the Indices 
t — af 

rts | To 61v1de 2 LOg.0O Y : 
he toharts, it the LE be *-543211 7.987214 
the InSven it is ordinary, but _______ 3 Oe” 
; C wazren, then add to 3.629633 7.936070 
re, 2ndthe In4.lo many Units 
e, it jFill ic may be divided, ſetting the Quot. down 
hel or 2 NeW Index, augmenting the next hgure by 
| {© many times 10 as you added to the tut. 
7506 3) 3.321412 3) 7.23215! 
| 1 2:4404/0 F-7 44050 

The Aamirable Uſes of the Log. Table 


| To multiply one Number by any other, 
| Add the Logarithms of the Numbers, the Sum 
tis the Log. ot the Product. 


IN. Log. 
th, 32—1-F05i50' 5,12 0.709265 [$2832 = 1664 
_ 51—1,716003 1,55 0.190332 jX 5,12 X 1,55 
her i& 1664 3-221153 7.9360 0.8995 97 |=7,9360. 
e RE To divide one Number by another is to {ub- 
pany ſtratt the Log, of the Divitor trom the Log, ot 
* the Dividend. 
781 
I 41 ; N. RR &  * L. 
540) Dividend 7289--3.862489 | ,4512--3.654369 
$ Divilor 32--1.505150 || ,C315--F 49831 1 


rac. Quotient 227,8—2.357339 \| 1 4,32--1.156058 
0 
ne. Toextrat the ſquare Root of any Number is 
hich to half the Log. of that N. or divide it by 2, the 
ule} Quotient Log. 1s the L. of the Root ; and to Cx- 
part twact the Cubs Root, to divide it by 3. 
23 Number 
p 


( ah xe. OF 
Number 75$32--—-4.879852 4.87 08þ. 
Dibided by 2) 2.439926 3 ) 1.6266 he deci 
Square Root 275,37 Cube Root 1s 42x], 


To tind a mean Proportional betwixt 2 nulFor all, 

bers, 1s to add the Log. of them together, a 

take halt; 

T 

9$-—0.95 4242 | 

1 6---1.204120 1 

If 2.158362 HIRE — 

The middle Proportional 12 [12 LO79L81 11 
Z O 


The numbers are 3 


To find 2, 3, 4, 5, ©'c. mean Proportional 4 
berwixt any two numbers, take their diftereno - 
and divide w by a number more by one tha 6 
the number of means dehred, as if 3 means di | — 
vide it by 4, &c. this Log. Quotient added t 
theleaſt, tinds the firſt mean next it, and ſo ad. 
ded to the laſt finds the next, &c. It is deliret 
to have 3 mcan Proportionals berwixt 4 and 64, 
the Log. of 4 is 0.602060, of 64 1,806180; | —- 


theſe two added makes 1.204120, the + it 


0.301030, Which added tothe Log. of 4, make 
0.903090, the Log. of 8 the firit mean, and \ - 
again addcd gives 1.204120 the Log. of 16, and 

again the Log. of 32, which 8, 16, 32, are the 7 
three means betwixt 4 and 64. ; 

8. Ot Reduction. Greater names are brought | 
lower by Multiplication; as Pounds are brought | : 
to Farthings by multip!ying a Pound by 20, 12, | - 
and 4, and back again by dividing by 4,12, and 
20. Ordinary Fractions are reduced into De- 
cimals by multiplying the Numerator by 100 or 
2 thouſand, and dividing the Product by the 
Denominator. | | 

Hence are all the Fractions of mony, weight, 
time, | 


4.8708 
62:66 
42,7 


Ml fil. Imeger: 
1c decimal, 2s of 16 $+ 


is 155 of 1 $+ 
}, that : of any thing is [25 5 


'2 nu 
' - Fn 


rtiona 
tcreno 
e tha 
ans d; 
ded t 
| ſo ad. 
delired 
nd 6, 
61 80; 
* I if 
make 

, And 

6, and 

re the 


ought 
ought 
O, 12, 
, and 
> De- 
OO Or 
7 the 


ight, 
cume, | 


NS p————— 
1 039593 
2 Tablel. . | | "9 | 0375 
7 d ; Fa 
T ng. Coyn 1 1. Int- "> | 035416 
_ 245833 v6 | +455 
io | 041666 15 1930s. 
9 | 0375 4 | 029166 
% 03333) 13 | 027003 
7 | ,029166 12 025 5, 
Glow | | i | 220m 
7 | 220833 = | — ; 
6 / 
Z | a 1 016666 
2 | 098333 7 | ot 45 3 
I 004166 Be 0125. 
F7; 00313 & 24000 
2 | .002053 4 oot3 
L | 001041 $1 hc es 3 
— 2 | .024100 
Table II. 1 ,co3003 
Troy wt. Ini. 10% | | Table Hl. Averd: 
we - , e113 
Pem w?. the [ame | _——_— 
| 7  thil. lib. 
| t——_ | 27 241071 
| 26 | .232142 


FS 


res 


(33) 
Ore turned into D 
able 1.0 


OF 3 ; and note in 


ecimals, as follows 1 
The halt of ſhilung* 1 
is 8, of 6 s. 15 [3, 0! 


Y' 
y_m_ Once 


—Y and } 17 


DECIMAL TABLES. 


DEE 
dl to ho 


Wo 


, 4 HA 
. . . R . 
, 1 


(34) 


— — 


$8 4 37 8 
Ln | .170657EL 
| 19 | .169942 
| Id AIHO7 14 
17 | 151785 
16 | .142 a 
i5 13392 
I 4 125 
13 | 115071 
| I2 ' ,107142 
| I1 | 098214 
Rubs ela, gp Þ 
9 | .oJ035;7 
| 8 | ,071428 
7 O06 2F 
6 | .053571 
_$ . 044642 
4 | -235714 
| 3J | .026735 
Z | 017857 
_r | .oo8g:8 
Oun. | 
IS — 
14 | .o07812 
13 | ,007254 
12 | .006596 
Ii | .026138 
Io | .ocog5to 
0] | +205022 
8 | .052446} 
7 | 023900 
6 | ,003I43 
rs Bum 2 
4 } .0022:2 
3 .001674 
2 .0921116 
1 .0025;5Y 


| quart, 
3 | ,000418 
2 | ,00027 
[1 002139 
Tab, IV. Averd. lit Hel 
weight Int. 1 |, 
oun. 
| 15 | -8375 
14 | .$75 
12 $125 
12 75 
11 6875 
lo | .625 
9 | +5025 
0 1-4 
7 | +4375 
6 | -375 
& 2322 
&+ | +2 
3 "18875 
s #432338 
1 ! ,06625 
dr. 7 
15 | .oefg69% 
14 | .,054087 
13 OF 2781 
12 Donny 
11 0.4296 
10 03992? 
9 035156 
» ©J125 
7 027343 
6 | .023437 
F_' 019621 
4 , ol5625 
3 | .o11718 
Z | 007312 
I | 


quart «| 


2 


2 2 & 
3 | 
2 | ,001953 2 | -166666 
1 | .000976 1 ' .0833J}J 
Tal). V. Ltg. Meaſure Woes | | 
| | Gal.er Quar. the It, 3 | .0625 | 
, $90 2 | ,041666 ( 
/ p-4- 1 | 220833 | 
5 625 SF nar. N10416 | 
4 | Bag Tab. VII. Deciindts | 
2 i 44 of a Tear | 
1 | 1 T Month 
—_— Pon 1 | 033334 
; | 09375 A ergy 
2 | .0625 Sf _— 
i | .03125 By - 
a—— —_ 9 5 
Tab. VI. Inches m Days 
Dec. Int. 1 Foot. v | 0027397 
inches | . —_— 4 
| I 1 | .9 16666 4 0109591 
10 | -$33333 | $088 | 
9 j 75 MR Waal no 
F | 86666 G | -0164386| 
7 | -$$3333 7 | 0191794 
6 | A | | 8 0219132 | 
0 .236666 9 | 0246579 


The uſes of the Decimal Tables. 


Any parts of money, weight or meaſure given» 
you may turn into Lecimals, or coxFrs. 3.1.15 $ 


Sm — 
7 d. ; = 3, 78124, for 15 $. = 75: 7 he 


529166, and 3 00208, in all 3 L ,78124. A+ 
£210, 


1H 
(HV 


Fe! 
: 
' 


(36) 


22in, 16 C. 3 17 1. Averd. weight = 16, 901 $35» 23 
; ? , p I it you 
It Decimals be to be turned into their natur & Cor 


g2in, as 37 l. ,5692, firſt 37 1. is the Integ 


then FF of the twit 2 figures will be 11 $.and tif. chan 
. *1 | 

remainder ,0192 will be 5 d. $0 Is, the 

I 6es % ns = C frit, 

Go. A ſhort Specimen of Fractions for thc bet multi 
remembring the Rules of th 

membring the Rules of things 

36) 54 (1 ice: 2 


(1.) of the great!| 


26 36 CM.18) 36 
Common meaſurci] 54 


18) 36 (2 


bY. For th 
(2) Reduftion 16) 3 7 15 14iFerent 
I2 18 are-----and b, C 
- 2 :6 ry abc 
; . : dn 
36 = 

; Now 
L- one by 

. _ . = 2 . 

2. Fraftions of fractions = of xt = x7 lavis 
7 reres 1 
+ 't by | 
4. Addition & ſubſtraR.'] 15 + 14 = 29& 1 _ 
i* Ra OT RE Pig" oppo» IS Zycrt Ou 
wo 4 a 2 /# 1oknd lea 
5. Multiplicat. —%---=---(6) Diviſ-— )- ( -|then2 { 
BY 5 © 3 *12Mntermt 
| adding 
10. Of Progreſſions and Combinations. {rher 1d 
ro mak 


1, Geometrical progreſſion that begins with} 1 -+ 4: 


Unity, you may come at any term of it by mul- {bove « 
riplying the Log. of the ſecond term by the$6=10, 
number of ſo many places, as the diſtance re- | right | 
quircs leſs, 1. Ex. in a pregreſſion that is dou- | ſo that 
ble, have 1. and the ſecond term 2, and you | matte: 
delwe the 3 term, multiply the Log. of 2 by 7, | there! 
it gives you2, 10721; theLog. of 122, the $th | 3 Un 


term, 


(37) 


ms, and this holds if the firſt term be not Uni- 

| if yourake the Log. of the Ratio, | 

T.. Combination of things may differ many 

vs; Two only are here conſidered : (1.) In 

" changing their poſition, as in ringing of 

Ils, the other in the matter or ſubſtance; tor 

c firſt, ſet down a Series of numbers trom Uni- 

, multiply 1 by 2 ſhews As 

things can be changed 1,2,3,4, 5, 6, 
ice: again 2X3 = 6 2. 6. 24.120.720, 

ews three things may 

ange 6 times, 4 may change 24, and F 120. 

| For the ſecond, ſuppoſe a & c be eſlentially 
iferent a Ternary ; There are three Unires, 
b, c. three Binarics, ab, bc, ac, and one ter- 

ry abc. and ſo many Combinations there may 
and no more. 

{ Now to find out the Combinarions it is eaſily 
one by the poſterior Table ia Mr. Oughtreas 
lavis Math. p. (37) he calls it (plena hac my- 

Perris pulcherrimss Tabula ) I ſay the numbers 

& by the Species ſhew the Combinations de- 

& rfired, only one of the extreme Unites mult be 

7 eft our, and the obtaining thoſe numbers is 
*"Fhus ; ſer down Unity, then repeat two Unites 
SE nd leave one ſpace, and 


then 2 ſpacey, 3, 4, ©. the 1 
12 Intermediate are filled by 1.2.1. 
adding the numbers @n Ct- RANA 
[ther lide ſtanding above,as 1.4-6.4-1. 
Fro makeuptheloweſt row 1.5.10.10.5.1, 
vith}1 + 4=s5 ſtanding next a- Oc 


Wl. Ibove on cither hde, 4 + 

the | 6=10, &c. then leaving out the Unites on the 
re- Fright hand: 1 ------------- _ 
- | ſothatif the 2/2+1----------- 4 
ou | matter be 3, 3/3 +3 —+1- ------ » =7 
7, | theremaybe 4 4+6—+4—+1--+<- --=I1F 
th þ 3 Unites, 3 5:5 + 10+ 10+$5-+1-=31 
n, | & «| D Bina- 


(39) 
Binaries, anda Terna: y, in all 7 Combinationg 12 Mol 
ir the matter be 4, there may be 4 Unires, that m 
Binaries, 4 Ternary, and 1 Quarernary,i 5 =@& laſt cal 
1:. Of Proportion. Direct 15, when. more firſt a 
qirres more, and leG le: This is called th NE? 
y0/4n Rule, when 3 numbers are given to ting MUUP 
1 tou th, and requires thatthe ſecond and thin 1WO " 
:e ms be multiplied rogether, and rhe firit 4 8'VS | 
vide that ProduR, the Quotient ſhcws the an} 120e | 
wer: Ex. It 5 yards ot any thing oolt 1 54 the '” 
what ſhall 45 yards coſt? An. 61. 15s. for fe _ 
ting them down thus; 5. 15 [' 45.45 N 15 2 and p 
675 and 5) 67s (135=6l. 158. jor 2 
The Back Rule requires the firſt and fecon! Rulc 
ro be muriplied, and that the third divide thaſ 3 Wi 
P:odut. And this Rule is known, becauſe thaf M7", 
more will require leſs, or lefs more. Ex. If Gain | 
horſes eat 5 pecks of oats in 3 days, 8 horſes wilf , " 
eat 5 pecks 1n a leſſer time. | 06 
The Double Goldcn Rule, or Rule of 5 Num. 
bers is of greatuſe in many reſpe*ts, and there. Gpt 
tore as it 15 cally explained in Afoores Arith Tp 
take it trom thence : Let that which is the prinſ .. *. q 
cipal cauſe of lofs or gain, intereſt, action, ©, Divid: 
b* put in the firſt place ; rhat which berokencth Rul 
Tine, diitance of Place, &-c. be in the ſecond G 
p/3ce, and the remaining in the tkad ; under} 
this Contitional part place rhe two other terms} _ T 
each under his like; and there will be a blankt = 
to {upply under one ot thoſe above, cither un-| hid 
der rhe fir{t, ſecond, or third. Fx. It one hun} 
dred pound in 12 months gain 61. ( this is the} 


Conditional part ) what fhall gol. get in _ 
months, place them down as in the Ruce ; = _ 


here the b'ank is under the! 


Iib. m. third term, but if the demand! 
100. 12, G6]. had been, in how many} 
"Bhs © months would Fo 1. have! 


gained 155. or it 100, inf 
12 months 


tions 12 months gain 6 1. what ſhal! the principa 


(3:9) 


4+ 
=" 
4 * 


| - 
t 
that m 3 months would gain 15 s.; inthcl tw 


5 » 
mar: »0 laſt caſes the blank wouid have been under tic 
ore rf firſt or ſecond terms, there are buttheie Clos; 
led th Rule 1- If the blank be under the third tern, 
| fo fin multip.y the three laſt fo: a- 1 1nd, and inc 
id thif two nt tor Divilor, the Quonent of taelc 
frit a gives the {ixth; 6X50X3 = 400 aad 100X112 = 
the x 200 now 12EO, 900, © (,7FZIFS. Bir 
{> 15 the blank fall under the tirſt or {econ rerm 
for &@f then the ris will be ; Multiply the firſt, ſe-0n2 


ITY 
{econ 
le t ” 
{e thy 
C. If 


OS Wil 


Num- 
there. 
Arith 
'prin- 


and laſt for 2a Dividend, and the third and tourth 
for a Diviſor, the Quorient is an Anſwer : This 
Rule ſhews tumplec Intereſt, and all belongs tr: 
it with caſe, and was thus found. Set with Mr. 
Mern, P. T. G. for the principal Time, and 
Gain iu the Condir:o2s, and p. rt. g. anfwcring, 
Gp Gp 
ie wil be P. G:;:p. —- and T. -—-:: t. 
P P 


Gpt 
_ = &. $0 chat multiplying the 3 laſt for 
P 


| Ot, 
encth 
cond 
nder 
rm 
lank! 
* UN 
hun-| 
; thet 
in 3 
and 
"the! 
and! 
any | 
ave 
, mi 


ths 


Dividend, and 2 firſt for Diviſor is the firſt 


Gopt : 
Rule, and becauſc = = &- it will be Gpt 
Tpg T pg 
=TPg thercioret = -— andp = —— 
G Gt. 


P 
Which is the ſecond Rulc. 
12. To any two Numbers, to-find 2 third in 


continual artion, Rule. Square the {econd, 
and Livide ic by the firſt. 


CHAP. 


ogMeryne 


(49) 


, plam | 
Rules of Practice, arble 
[ N " Mi 


ARITHMETICNWun 


For Interelt, plain and ſpherical Triangle 76s 
Meaſuring of Plains, Solids, Circics atove 12 
Spheres, Gaping, Fortification, Guyſhen 3 * 
nery, Altronomy, Dyalling, making ich | 
Watches and Movements, Geography rerphs 
Navigation. 2 


Fe 
C. 1. Td Vles of Practice in Arithmetick: fu - 
: _ ro ST = I$Then 1 

to the right ſpeedily ; As for Ex. 8431076, tiger 
halt is > ISS A benkning with 8 take .,, me 
4 rake 2, theſe are even and eahic ; but for 3,Þ and 18 
rake 1, and carry 10 to the next, which 1s 1}, and 
I rake 5 remains 10, then for the o, I take i azyvn, 
and fer down F, for 7,73, anitfor 16, 8. Thy ,p.m 
brings ſhillings into pounds by cutting off the 6 
hgure,and taking the half of the reſt; thus 7 9464 agum 
iake 3/92 1. 6s. ©c. + 9g= 
2. Becauic that 12 pence make a ſhilling, # .g_ { 
will be well ro be expert in — or Dy , and 
viding by 12: A ſmall Paper of Duodecim} =q, | 
Arith. was 11 years ſince drawn up at the d&& 14 
fire of Sir. Rob. Long, and it ſeems admirabls agg. 
with what eaſe and fewneſs of figures, thif ,, ' 
Arihmetick will work all meaſures by foot anf the 


Unxcs, Dozens, Grellcs, 3. and the parts wilh yy - 
dimin 
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:minidh accordingly : But here 1s not room to 
plain it, take anExample > A piece of black 
arble 2 feet 9 inches and;halt broad ; 3 t. 2 
h. and quarter deep, and 8 toot pinches long, . 
w many fect ? and what rate at 15.34.29: 


foot. 


C ln the firſt operation, (Op.1.) (Op2+) 
187 6=18, for which ſer 2.96 61.4 
own 6 (the overplus a- J-23 13.6 
les ; ove 12) and carry one ; $:5 Jobs 
» Guiſhen 3 + 9=27, and 1 1 5750 1640 
king urried _=_ 28, for $16 614 
2raph hich I ſet down 4 the | 1 7x.800 


wverplusabove 12. 7. and 

2, the 125. in283; —= 

& 13+2=6, and6 f 2 2284 

- oh "Joy nemo FI1ZZ _ 

mc 1FTher I come tothe Mul- 61.4x4 941.043 

76, Werher 2, and ſay 2 + 6 —_ Ly 

. + F=12, I {et down © and carry 1 ; thenz+9g=1t, . 

Or 3.Þand 18+ 1=19,for which fer down 7,and ca 

$1, and - - 2=4, and 441=s, Which 1 ict 
hird! 


ake | 


+I — 


_ | y, 1 brow 
1. *'F the multiplier 3, and ſay FS [1 { | 
_” 3 + 6=18, and ferting | EE [0 [TT 
2447 down 6 carry 1, then3 | =BÞ |} 2» 
_— þ t 9=27, and 27 FI= —Þo £ 
Shy pp be S-acny licedown S &, 2 - 
7 4 and carry 2, then 3 2 oY 
5 =6, and 6 +2=8$, Oc. | ER _ - 
2*1;] Which three Products 1 | &-= | g, | » 
"8 2d, carrying 1 for every SL |o6! 
ans 123 and fcrting down | &E |,og 
hal che overplus, ſo 15the ſ0- nan 120 - 
Herr idity of the whole Mar- HYS 149 | nl 
} ble 6 dozen and 1 foot, F ha **T = 


a | 
- fur or 73 folid feet and 1 = - AB... | 
* third, and by the ſecend operation, the price will 
be 7 dozen and 10 5. that is 94.5. 84. 3 4-+ 
D 3 2., The: 
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3. The Aliquot or even parts of Shillings| p*"Y x 

Pounds are to be learnt, as 1 d. 2 4. is thef 1 4+ 
eighth part, 14. the twelfth part, 2 4. the i} hundr© 
part, 3 4. the fowth part, 4 d. the third which 
6. d. the half of a Shilling ; 1 s. the twenty onep®% 
part, 2 5. the tenth, 4 s. the fifth part, 5 ,, cond Y 
fourth parrt, 3 -. 4 d. the fixth part, 6 s. 4 g1ea® 
the third part, and 10 s. the halt of a pouf V the 
Knowing theſe, the price of any one thing quine 
be known, if 1 /. or 1 Integer of that thing and io 
known. At 6 d. the ounce, what comes i} G-.W* 
ounces, becauſe 6 d. is the half of a Shilling wute 
take halt of 372 = 186 Shillings :. The pra 

you have in every Book of Arith. Like 
you'may obſerve. the even parts of other thing 
{uppoſe the great hundred 112 L the halt is 

the __ 28, the cighth parrt is 14, the 

reenth” part-7 ; - (o- that at 54 5. the C. wh 

come 15 C. 3 quarters and 18 pounds, the whe 
hundreds come to 491. 10 5s. the 3 quarters 

three fourths of 54 5. which: is 40s. and 6 © 
Laſtly, for the 18 /. find what 14-/. comes 

Viz. 65.94. and 41.t01 5. 11 &. in all 42 

I95. £4. 

' 4+ The hundred weight whether near, or 

great C. which is 112 /. it will be worth whil 

to give you the price of either at any ſmall rz 

the pound weight ; Ex. at 3 .. 2 9. the pound} 
whar comes either C. ts: Put the price of 
pound into farthings, viz. 14; for the Neat C! 
acceunt twice {0 many Shillings, and as mary} 
Pence as furthings ; and for the great C. twice 

jo many Shillings, and. as many Groats as there 
be Farthings in the pound weight. Ex. 145 

and 14.5. make28 5s. and 14 4. makes 29s. 2d, 

the Neat C. and 14 s.. twice, and 14. Groats| 
make 32 5. ans 8 4. tor the eee C. = daily | 
EXpences Are for eyery penny ſpent a day, one! 
Round, one half pound, ence ny and one 
peany : 
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penny: 5 A. 2 day is after that rate 7 /. 125. 
td, There is conltant uſe made of the great 
hundred,-theretore I have annexed a Table, 
which in the firit Column contains the price ot 
{ one pound from 1 tarthing ro-2 5, and in the ſe- 
cond you have the price of the C. weight ; the 
rearer Figures arc pence, the lefler tarthings. 
t the price exceed the Table, rake half, or a 
uarter of it, and double or redouble the price ; 
and fo ſeeking in the Table for the price of a 
C. weight, you have the price of a pound c: 
unite anſwering. 
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A Table for buying and ſelling by the C. weight 


Lp4C: priſe P4C- Pre Lp: C pr. p. C. | pr. | 
I. s. d. L s. d. "8 dil il. s. d. 
i lo. 2:41 |. 112.18.4)] 1]5.14-4j} 1} $10.4 
| 2 lo. 4.8]] 213. o-8]| 215.16.8]] 2, 8.12.8 
' 3 O. 7.2 31}J- 3-0 | 3i5 "1 3' "__ 
i O. 9.4 Xi be, 136: 1.41}19 8.17.4 
1 {0.11.8} 713- 7-81] 16. 3-8] 1 8.19.8 
| > {0.14.o] 213-10.0]} 2/6. &.off 2, 9. 2.0 
| 3 p46 $13+12+4]; op. 8.41] 3, 9+ 444 
| 2 þ.18.8||_S 3:14.3[[146.104[20| 9. 6.8 
[1 I 1.off 213-17-0j| 116.13.0 q 9. 2 
2 |1. 3.4] 213-19-4]] 1615-4} 2] 9.11.4 
; (1. 5.8 3/4: 1.8]} 36.17.8 J 9.13.8 
3 |t. 8.o[| 9/4 40 15}7- 0.0 £L 9.16.0 
T h.16.4| 144 6 M7. 2.4 >} x —x 
| 2 [1.12.8 2.\4+ 6.8, 2/7, 4.8} 2110. 0.8 
' 2 [1.15.0], | 3'7, 7.0 3110. 3.0 
4 [117-4 2. I 0f7. 94 2210. 5.4 
| 1 [1.19.8 (15a 117.131.8j} 1110. 7.8| | 
| 2 [2. 2.0 214-18.0/ 2.7.14-Oj 2 10.100] 
2 [2.44 215» Ot 33+16.4 3[10.12.4\ | 
| 5 ft 6.8111 115: we 1717-188 23 10.148] | 
F: —_— "is 5.0, 13. 1.0ff 1110.17.09] þ 
2 2.11.4 215 J +4; 23» 3.4 2 10.19.4 
| 3 12.13.81] 3] 9.81 | 33+ 5.8, 31G. 1.8 
'6 [coll 216-2 18.8. 80/[2 4/10. 40 
Tins are brought to Hundreds by multi. by 20. 
4. The laft Note ſhall be, that in weighing of 
G Goods, the weights 1 /. 3 /. and 9 & will 
weigh "all frozn 1 /. ro Is. .14 36:95 275 
all 
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ll from 1 to 40. Il. 31.91.2711. 811. all 
om 1 to 120, nc 

At the later end of the Book you have a 


able for the ſumming up of Commodities, the 


e is plain by In{pection only. 


J 2. Rules of Practice for caſting up of Inte- 
reſt Money, whether: Simpic or Compound, re- 
bates and valucs of Lezies. 

1. Note is of ſimple Intereſt, of uſe amongſt 
Merchants, you mutt know readily to caſt up 
the days betwixt any two named times : In one 
year 36 $5) in two years 730; , m three years 
10953, and likewiſe 
by this Table to find 


| TG ; _ | the days; Ex. 1. From 
275 March| 59 the —— of the 
245\ Apr. | 90 yeartothe 1 1thof OF, 
Cod 3 na Boe Ofober has 273 days, 
Te 7 1221 anti 11 makes 2 

104 June Il | Ex. 2. from the 12th 
I53 Fuly [181 of March to the 16th 
122 Aug. 212 | of December, ſubtract 
92 Sept. [243 Mar. $9 +12 = 71 
61 Octob. 273 from Dec. 2, 4 + 16 
31 Nov. j304 350 reſts 279 days. 
o0 Dec. [224 Ex. 3. From 1oth of 


June 1673 to the 5th 
of Febr. 1674. Sa 

20 + 184 + 31 +5=240days. Thelntereſt 
for one day of one Pound at 5 l.per Centumis this 
Decimal ,0001369836, art 6 Þ. per Centum 
,000164384, which are gotten by dividing 
and 6 by 365co ; and fo of any other : Now 
to find the Intereſt of any ſum of Money tor 
certain days, firit find the Intereſt of one pound 
tor that ime, by multiplying ,000164384 for 
6 per Cent. by the days ; and then that product 
by 


-— W0<. = 
- _ < 
z 
-— = = y 
= - > pS, 
> 
—_ > 
= — _ p. 
ET none n _ 
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by the Sum of Money gives your deſire ; or 6 
lily it you add the Logarithmof 7.21586217 k 
6 per Cent. or ©.13666528 for 5 per Cent. 
the Log. of days, and the Log. of the Sum 


| uripl 


Sarcer 3 


at 3 


Money prop.ſcd together, it gives you the Log,,ared 
of the Intereſt ; and to rebate or to know t tor 4 1 
preſent worth of any Sum duehereafter, y: 

muſt find the Intereſt of 1 1. for that time, adj 3? 

ding 1 Integer to it, and divide the Sum profj 1p'C 

muny + by it, the Quor. is the preſent wort! raught. 
cre follows a Table of {imple Intereſt ot 1 of the 

for any days under 10000 at 6 per Cerr. 2, 

D M © X lntereſt 

1b, " oy Zo d. d, par thus a1 
3: 3-452 3-941] +394] on 
2 6: 6.904 7.890] 4785] 7:4} divide 
3 9: 10.356 I1.835} 3.183] .119} by 12 

4 l3 1.808] 1 3.780] 1.578 47 keep t 
5 16* $.260| 1 7.726] 1.972} .19; 

6 19 714 I: 11.671] 2.367] 23 Log, C 
Fj bs Y2 QS16F 2: 3.616] 2.761] 276 b 
$8] 1: 6: 3.616 2: 7.561] 3.156] .316 d 

39" 1: & 7.068 2: 11.506] 3.550 355 


The uſe of this Table is eahe ; rhe firſt Co. 


hmn are days, and if uſed with the ſecond} 


Column are thouſands ; if with the third are 
hundreds; if the fourth are tens, and the fifth 
are ({ingle Unites. Ex. What is the uſe of 1, 
for 1732 days. An. 5 8s. 


TE oy © 
3d. 7 for 25 = 1f 5o = 1000[0 3 3.452 
2f, 75 = 3f, and if youturn 7099| 2 3-616 
the Intereſt of one pound 3® 1.183 
tound as before into deci, 2] _-079 
mals, and multiply it by the 5 $ 330 


Sum prepounded in Decimals, it. gives the In- 
terelt of that Sum. And tor equation of pay- 
mcats, or giving of time, as at 2 three Months, 
or 


FRI 


2; Or6 


217 


——>F chis nature with great eaſe ; and fir 
| FF tereſt be at 6 per Cent. find the Log. of 196, 
+ | divide it by 2 for 5 Years, by 4 for Quarters, 
'F by 12 for Months, and by 36s for Days, and 
.# keep theſe Log. tor Uſe. You have {1x Quelti- 
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t a 3 ſix Months, &'c. or Weeks, Years, or 
Days, or the like ; ſuppoſe three, 3 Months, 
multiply the terms 3 and 3 makes 9, add the 
Warer 3 makes 12, the half whereof is the e- 
Sorated time, viz. 6 months. $0 the equation 
tor 4 {ix m1 nths, is 15, Viz. 4x6 = 24 +6 = 
| 30 + 30is 15, Toconcludethis Note of 

ſimple Intereſt practiſe iz the double Gol. Rule 


+ taught before, it anſwers a!] queitions whether 


of the principal, time, or gain. 
2, Ot Compound lotereſt, or Intereſt wpon 
Intereſt. The Logarithms anſwer oo of 
{t it the In- 


ons in Moores Avrith. 
# Log. of 1,06 0.025306 _—_— . large, _ 
I : tollowing Examp.wi 
Ann CL make all plain or 1 1, 
7 Year 0.006326 17/2, Mr. Oughtrea's 
Moath 0.002109 fix "Theorems after 6 
Weeek 0.000527 per Cent. wiz, A, B, 
Day 0.000075 C,D,E,F. 
The. 1. P. lends to 
R. 1]. for 3 years, what muſt P. reccive at the 
| end of the term? A. 
| The. 2. P. hath owing from R. 1 |. atthe 
end of three years, and would know the worth 
in ready money !? B. 


So that A an- 


Yearly, ſwers the firit 
1,06-----0.025 306 Queſtion ; thar is, 
SES P muit receive 

A 1,1010 0.075918 11, and ,191 of 


B ,$3562 7,924083 Ar.Co. 21. that is, 3s. 
; and 10d. And 


B thc 


(43) 
B the ſecond, that is, 16 s. 9 4. 0b. A is gotten 
by multiplying the Log. of 1,06 by 3; and By 
the Arithmetical Complement of ./. 

The. 3. P hath an oquonge of 1 1. per An, 
and R torbears payment to the end of thre} Ru 
years, what will it amount to? C. ſold. 

The. 4 R is to pay 1 1. at the end of threff Th 
ga unto P, and would know what rent is toflof In 


& 

| ! 
Winci 
tac A 


paid yearly for that Debt ? D. ready 
Firſt, A. 1 Exam 
is 1,191-—-1 A--1=,191 3.281033 Cent. 
=,191, and 1,06-1=,00F.778151  Anc 
1,06-1=,06 C 3,1833 0.502882 dvide 


Aﬀter Sub- D ,31413 5.497117 Ar. Com An 
ſtraction it 
leaves the Log.6of C 31. 3s. 8d. and the Arithm, $ot 1a 
Complement is D. 6 s. 3d. ob. 

The. 5. Þ has an Annuity of 1 /. per an. for Thi 
three years, and would know the preſcnt worth ſum p 
in ready moncy. ( 

The. 6. P hath 1 /. to beſtow of an Annuity 


for three years, and would know the yearly Div 
Annuity. . | Fe: 

The Anſ{werto wo! 
er Te ep C009 only Ny 
21.13s. 5d.ob. , wark 


E 2,6728 n.426964 
= che Gr f F,37414 7.573036 
tor 11. the Anſwers are htted to all the 6.Que. 
ſtions, and the ſame is ro be pertorm'd after 
the like manner,if the payments were half year- 
ly,quarterly, &c. taking the Log. anſwering as 
before. And after you have foynd your An- 
{wer tor 11. by adding its Log. to the Log, of 
any other Sum, it gives your deſire, Ex, If 
352 |. 10s. were due 3 years hence, and I de- 
fire ro know what it is worth to pay preſently; 
I add the Log. of 352,5--2.547159 to the =. 


( 


G 4 Wt en 


ind B x 


per An, 
t three 


f three 
nt is to 


Com, 
rithm, 


217. for 
worth 


muity 


earl 
|F 


wark as. you were tormerly directed. 


. 
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0; 924081 round as betore makes > 431249, 
which is the Log. of 295 97, or 2$51. 12s. 64, 
the Anſwer. 


Rules concerning Free-holds to be bought and 
lold. 

The Anmial Rent, divided by the bare Rare 
of Intercit propoſed , produceth rhe Sum of 
ready Money that Free-hold Eitate is worth. 
Example : 300 |. per an. after the rate 6 pay 
Cent. 1s worth goool. | ,06) 300,00 (50964 
And it the Rent be 2 yearly or quarterly, 


divide by ,0296 and ,o1l 4574. 


Any fum of Money (1000 1.) lymg ready for 


a Purchaſe being multiplied by the bare rate 
of Intereſt, (,06 ) produceth the yearly Rent. 
1000 x ,06 = 60,00 or 601. per mnnum. 


The Annual Rent (601:) being divided by z 


ſum propounded (1000 1. quores the bare Ins 
terelt of 1 1, 


1000) 60,00 (,06. 


Divide Unity ( 1 ) by the bare rate (,06) of 
|. the Quotient gives the number of Years pur- 
baſed. ,06)1,00016,6 5)1,oo(zo $)1,00(12. 


— 


[f the Rents be 7 yearly or quarterly paid, 


, 
| 
42, 


( 
| 
| 


T4 5 per C.j 6 per C, 8 pry C 10perCy 
1 » DD CT AEST 2M 
& FTW CR 6... 4. Of 1 g 
a EE. 5 OE, ©, 
03 HS Rs -<43-5 
"425 © | 8. WE. Y. 000 0. 0s... 
yo 6] 5 1] 4 11] 4 7] 4 4 
\o 71 5 10 TI 5 2] 4 1! 
Z WS. : 2 þ 9 5 4 
#4 g 7 I I © 3 o 9 
we ho|2 97 4696: 
HE [n1j 8 4] 7 23] 7 2] 6 6 
Wi: [13 ,, $18 461 7 nol 9 1 
= eq” $19 $0s...917 I 
& j17[11 cs GP $f $ 2 
=S 19112 1141 ASE 
S> 21112 z10]11t go of 8 11 
=—— 2223 008 a0 419 2 
th nn. 03 Wo. H9- 427 
es [27/14 ojt3 3ho 119 4 
ho 2yſ[ls 2113 7111 $2] 9 #< 
& \gij7 _x113. oiſut 419 8 
R- - 427117 - 9185 - ajalt af $ uf 
U $1115 3/15 g9]1 2 31 9 11 
_ Gojts T3ji6 211232 4/10 06 

71119 A416 FjL2 cjl@ OO 

$1,19 7116 612 $6[10: 

02':19 g[l16 7112 G6j10 _ ol 


The firſt Column is of Years,the ſecond is the 
time ro Purchalc, the firſt Figure being Years 
the ſecond Months. A Rent to endure 7 Years 
« worth ready moncy after F 1. per Cent, 5Yean 
and 9 months ; the third Column is at 6 I. pe 
Gent, the fourth at 8, and the fifth art 10], 
5 }. per Gent. is at 20 years purchaſe, 61. at 16 
years and 8 months,$ 1. per Cert, at 12 years and 
an halt, 101. per Cen?. at 10 years : So that Fl, 
and 6 ]. per Cont. may be. uſed for Free-hold 
+-itatcs, and the $ L. and 10 I, for Houtss. 


| 


yours a 
rence, 
the Seq 
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1 
b & ;. Of Plain and Spherical Triangles. 
6 Inſtead of Chord, the Sines and Tangents 
IF were invented, and brought to a Decimal Ra- 
— [8 dius;and it might be wiſhed,that the Sexagena- 
4 ry Account he leit oF.and the Centetima taken. 
uh After the Logarithms,you have a Tableof Ar.. 
4/8 tificial Sines and Tangears to every degree and 
IF minute. 
3 The Sine or Tangent of every Degree an1 
6/8 Minute, it they be under 45 Deg. are tound by 
118 looking in the Columa on the left fide, the De- 
7 ces are in greater figures, and if above 45 deg. 
0 b lo king in the Column on the right tide, sC- 
_ 4 counting from the bottom towards the top, 
11h Example: The Sinc of 13? 3o/ will be found 
8 9.368185 ; the Tangen: 9.389354 ; the Sine of 
38 67? 2o/ will be found 9.965090 ; the Tang. 
4F 10.379213: The Comp.ecrment of any Degree 
6/4 and Minute being the Remainder of the ſame to 
v8 90?, anſwers in the fame Ime in the rwo one 
11/4 moſt Columns; as to 22? 10/ anfwers 67® 
111 5o/, and © doth the Sines and Tangents, for 
of the Sine of 222 1o/ bing 9.575689, the Sine 
of 9965653 bring its Compiement or Co'ine of 
oft 67? 5o/ ſtands next; ani to of the Tan- 
olf gents. 
' , F Nowtofindthedegree and minnte anſwering 
s the to any Log. given; tuppoſe the Sine 9.457584; 
carSy I icek this in the Tavie, and find it anfivers 
ca 162 4», and to this Tang:nt 10.475410, 71® 
can 30/, ant it you feck for every fecov, you mu;t 
PF take the difference of thoſe two Log. betwixi 
1918 yours and the liler ; then {fay, As the firſt Ditte- 
it 16F rence, Is to the other Difference : : $0 is 60, To 
and# the Seconds fought. Ev. The Sine 9.500163 be- 
$1 ing given, the next leſs in the Table 9.499963, 
hold} the difference 200. Thez Tabular diff. 379, thin 
fay, If 379 60, 200, it will give 32, fo the co: « 
| E 2 reſponder 


— —_— 


=. —_ >—— 


=": 


- — —_ - _—_ 
<4 
. +» = 45: wo» AE, aA az . 
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reipondent Degrec, Minute, and Second,will be 
132 20/ 32/, This being learnt,we come to the 
Dogtrine of Plain Triangles,burt firſt know theke 
Charatters; < an Angle; rt 4 a right Angle; 
L a Side ; Hyp. the Hypothenuſc ; Ba. Baſe ; Ca, 
Catherus, Z\ Triangle ; Dart. given ; S. Sine; 
T. Tangent ; Cof. Coiine ; Cot. Cotangs. 

1. Of plan /\s, let every rt angled 7 be no 

red with rhree Letters, A, B, C; ler \ 

(xr. {) bethert 4, BA the Baie, CA the Cy 

thetus or Pcrpen. and B C the = 

(F. 1) thenuſe,and all oblique /\.s with BCD, 

(#. 2) lect BD be the Baſe ; then oblerye the 
Py onoſuiions. 

Prop. 1. Tlix Sides and Sines of the oppoſite 

Angles are proportional, and in. any Trianghe 

where two Sides, and one Angle oppolite, a 
ven , and ir be required to find the Angle op 
poiue to the other tide; ASL . S. £ opp. ::1 
S. £ requized : Or if two Angles, aid the Sade 
oppolate, the one be given, to find the 1. opps# 

115 to the ether : Say, As S.Z1. opp. : 2 So bob 

required: this reacherth generally ro aR/\s. Note, 

that in art/\/\ if one acute Angle beknowa,the 
ether 1$ known, becauſe it is the Complement to 
co2?, and in an oblique /\ if rwo Angles be 
known, the third is given, becauſe the Comple- 

ment tO 189?, 

Prop. /l. Inrt 4 /\s. As one Side to the 6 
ther :: So is Rad. to the Tang. of an / 

(F. 1.) oppoiite to theother, BA . CA:: Rab 

t. £ B. 


Prop. 1IT. In every plain /\. As the ſum of 
the two Sides, is to thu Difference : : So is the 
Tangent of halt the fum of the two oppolute 
Angles, © the Tangent of half their Diffe/ence 
therefore it two S1 es and the Angle ancludes be 
24ven, the reſt will be known. 


4 


Prop. IF. As the greater Side, to the Sum of 


the re( 
S'es, | 


(53) 
the reſt : : So is the Diff. of thoſe two remaining 
Si 'es, to the Difference of the Segments of the 
Baſe ; the Perpendicular will tall in the middle 
of the Remainder. 

Theſe four Prop. will reſolve all plain /-s. 


Ex. Inthe A BAC Rad. 90%--- 19.060000 
rt { at A. Let the Hy- —_— 

pothenuſe B C be gl- BC 1277— 3.106191 
ven, and { B to figd © £B28*29/--9.676321 


the Side CA. By the 6 Ge” 

|. Prop. | CA 606 2.782519 
Having B A the di- 

ſtance from any place Rad. 90? -—-10.500000 

to the foor, 1124 feet Wk-vs — _ 

a ro: _ Dube t: 5 B28920/--9.) 5 6 
dr | wm. | 973174 

C cetor yards; C FER F 

By Prop. 11. Fig. 3. RN _ LFESFER 


In the oblique { /\ DBC, Fig. 3. having the 
1CDB 43? 20/,andthe {CBA $58?, the L 
DBC will be 12z, and the LDCB 14? 2», 
the firſt two Ls arc had by obſervation, . the 0- 
ther Complements , by the 7. Prop. you-may 
have DC 33s, and BC 271, which are the di- 
ſtances from D and B to C, though you came no 
w_ on D. =_ 
wiſe in the rt{ /\ BCA, S.B. 1424. 9.45345 
ſuppoling C A ſome - wt _ 
height unapproachable, I B----- 110, 2.000000 
aher the Angles 4 S.C. 43*20/, 9.836477 

be taken, a DEAN 3 hens A 
te diſtanos BC 271, LB C 2712-43 3022 
2s before ;you may hnd $S.DBC.-.. 58019. 20 
by the Fo Prop CA _— —_—_— 
230 feet, yards, Oc. t.D C---33512-52496s 
the, height, and BA 


the diſtance 143,7; and by hal two laſt Frm. 


3 
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Ill helofits and diftances, whether 2rceſlible g 
no, are taken. 

2. Of Spherical Triangks,and firſt of rt 1 / 
In theſe there are hve Parts, behdes the rt ! 
(which is no part) to be confidered ; in the / 
ABC, (Fg. 4) A is the rt £, the Sides B 
and C A arc taken ſimply , which. make tw 
parts, the { C and B, and the Side B C bytha 
Complements, which make rhree parts, fivei 
all : Three of theic always fall into the Qw 
ſtion, whereof two are given and one dem 
ded ; and theſe three in the Queſtion either fi 
all together, as B, BA, AC, or BA,ACa 
C,or AC, C, BCorBC,B and BA,or CK 
and B, in all whieh five caſes BA, AC, C, B and 
B C, arc the Means, and the other rwo the Ex 
tremes, or 2 {under or disjuntt ; as, B A, BC 
and C;-BC, BA, CG A; C, B and BA, where 

BA, BC and C, which are ſeparated from ti 
other two, are callcd the Intermedials,the othe 
rhe Oppohtes. 

A. 1. As Tang. of one Exrreme,to the Sine d 
the Mean :: So 15Rad. to Tang. of the other. 

A. 2: As S$i.e0. of the one oppoſite, to Sir 

of the Inrermedial : : So Rad. to the Cofine d 

the other. 

By theſe two Ax. and the former obſervation: 

any part of a rt { /, may be gotten by ROD 
two parts: Ex, 

the /\ BAC, when 

let B repreſent tie 

EquinoCtial ' Poltr, 

and theAngle.of tir 

greateſt Dec. 23 

| 39/, and BC apa 
of the Ecliptick 349 2o/, I demand CA ttt 

'Dee. Here B an1 B C are given, C A deman- 

dcd.- C A are disjoyned, and B, B C, gre tit 

-eppolitcs ; theretpse 'by the Reon 27. wy 

y 


As Rad. -—--—- 10000000 


{$ BC,34920/—9.75 1234 
St. B,23 230/=---9.000700 


— —— 


$.CA, 139 --9.351984 


(5s) 
Coy. BC : : Si. oo. B . Sine of CA; but you 
are bid to take rhe Complements of B and BC, 
therefore as in the work, R. Si. BC::SiB, 
Sine C A; this is plain and futhcient for rt 4 


L's. 
Of oblique Spherical Triangles, the Parts are 
fix, three Sides and 3 Angles, whereof three are 
, and'1, 2, Or 3, may be ſought ; four of 


ven 
Sek {rx ave called [ ies, whereot 3 muſt 


be given and one ſouge r: And of theſe 4, there 
my be three ſeveral Diviſions ; Firſt, they naay 
be oppoſed one to another, . as |. to 4, ani. to 
{, or contrarily, and then SL .8S.1.:: S. 4.8, 
LorS. 1.8. {:: $1. S. 4. Secondly, they 
all follow together ; or, Thirdly, three L 
et eg ny voc etl hrendig ene £ the parr 
ought may be at rwo Operations and no 
_— ning fall a Perpendicular,which muit 
always fall from or upon one of the Ingre- 
dients, and neyer from or upon two. For the 
Calculation of any- of theſe, obſerve the Rules 
following. 

I. The Perpendicular being let down,thc two 
Ingredients left intire annexed and given, muſt 
be marked with the Lertrers, Band B C the 
and Side given. 

11. One of theſe two, either Bor B C, muſt 
begin the account of the four Ingredients in rhe 
Queſtion, and the Perpendicular mult always 
fall upon B D extendedyt need be. 

111. If the ls at B ahd D be borh-acure, then 
the Perpendicular will fall within the/\and chen, 
DA = BD -- BA, and { DCA = {BCD - BCA, 
as m the fifth Fig. Bur if the one of B or D be 
obtuſe, and the other acute, rhen will it fall with- 
ont, 2s you rmay perceive m the 5, 6, and 7 Þg. 
Then DA = BA-+ BD, and { DCA = BCD+ 
BCA; *s m the ſixth Fig. of DA = BA—-BD 
az1 DCA = BCA .- BCD, as in the 7th Fig. 

. E 4 Ip. The 
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IV. The order being begun as before,cither ar 
B or BC, either all four will follow one another; 
or elſe three of them, and the tourth removed 
from the rcit. 

I". After the Perpendicular belet fall,the Sides 
BA, AD, or the ls BCA, or ACD, or ACB, are 
found our, as in rt angled Triangles. 

After DA and BA,or { BCA,or ACD,be found 
as betore,the Trianglesare tound and performed 
by two Caſes, and each Caſe two Problems. 

4 1. Where all four Ingredients tollow each 
other. 

Probl. 1. Leader BC thus, B C, B, BD, D, 
and cither B D, or D fought; AsSme DA . S, 
B&AtB.tn 

Probl. 2. Leader Bthus, B, BC, BCD, DC, and 
either BCD, or BC, is ſought; ſay, Coli. DCA . 
Col. BCA ::tBC.tDC. 

Caſe 11. Where three follow immediately and 
one {eparated. 

Probl. 1. Leader BC thus, B C, C, CD, and 
BD, and either DC or BD arc ſought; ſay, Coli. 
BA. Col. DA :: Col. BC. Cot. DC. 

Probl. 2. Leader B thus, B, BC, BCD, and D, 
and either D or BCD are required ; fay,Si.BCA . 
Si. DCA : : Coli. B . Cot. D. 

Laſtly, in the two Cafes , Firſt, where threc 
Si7es are given, to find an Angle: For Exam. 
Fig. 8. h, In the /\ B CD, let all the Sides be 
given, viz. BC 38, $3 D 70, and BD 60; 
and let the Angle C b&lought : Firſt, ſet down 
the Arith. Compl. of the Sincs of B C and C D 
including the 1 fought. . Take the Difference of 
theſe Sides, and under that Dift. ſet down the 
third Side, take their Sum and Difference, and 
ſer down their Sines ; laſtly, ſum up all the four 
Sines,the half Sum will find out an Arch among 
the Sincs, which being doubled, will be the L. 


BC 


—_ 


© crown iT = 2 


— 


SS 


Si. 

BC 38 3o Arith. Co. 0.205850 

CD 70 oo Arith. Co. 0.027014 
"31 30 Diff. 


BD 45o oo Third Side. 


Z. 91 30 

X. 28 30 
Half Z. 45 45 Si. 9.855096 
. Half R. 14 15 Si. 9.39120F 
= SUmm- = 19.47 9163 
Halt Sum 9.739582 


Sine of 239 18/, double1 36 = £ C. 
And-if 3 £& be given, to find a Side, if inſtead 
of the greateſt 1 you take irs Complement ro 
182,the {3 will be Sides & Sides £s,as m rh2 laſt. 


OF Of Longimetry,Planometry S&Stereometry. 
Nete 7. The mcafires uſcd tor lengths,as you 
bad them in Chap. 2. are either Inches divided 
into 10 Parts, Fect divided into 100 Parts or 12 
Inches, a Gadd or Rod divided into 10 Feer, 
and a Perch or Pale divided into 109 Links, 
containing 16 Feet and a2 half, or 18 Feet; theſe 
or ny of theſe may be ukd as occahtion requires. 
2. Care muſt be had, rhat in meaſurmg any 
Line or Length wharſocyer,you derive not trom 
a ſtrait Line; therefore ſet up ſmall Pikets be- 
twixt you and the zmnark that may direct the 
Line ; or if you meaſure by a four-pole Chain, 
then the hindermoſt man look that the Leader 
go ftreit, or cover the Mark. If a Line decline, 
and you would know-che Horizontal Line in 
going down a Precipice at the end of the Gad 
or Rod held Horizontally, let fall a {mall Stone 
ar any {inall Weight chat will ſhew the Point - 

where you nauſt hold Horizontally again. 
3. To level a Length or Line,or ro know what 
Giference of height in rifing or falling berwin: 
place 
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place to place, which is a very uſeful PraCtice 
tor carrying ef water, or of underground Adits 
or Soughs,take theſe Rules: Let your Inſtrument 
he carcfully and truly made,whether it be a Wa 
ter Level,or (which in my opinion is the beſt) x 
Braſs 7, the Sights to be two Proſpect Glaſſes; 
which may be Rad of the Mathematica!-Inftre. 
ment-makers about London, with DireCEtions a 
bout it : This kind of Inſtrument will ſuffer a 
diſtance to a quarter of a Mile, or more if need 
be ; and there muſt be two Mark-boards placed 
on Pike-ſtaves, that your Companions may litt 
up or down as you ſhall direct them. 
Set the Level as near as you may in the middle 
betwixt the rwo Marks, which your Companions 
hold upright in their hands with the {lipping 
Marks, and firſt turning to one, cauſe him to 
hold or ſet his Sight even with the level Sights, 
and {o ths other ; the difference betwixt thoſe 
Sights in Inches and tenth Pars gives the aſcent 
or deſcent ; this is for one ſimple Station : Bur 
if it require many Srations with aſcents and de- 
ſcents, then in a Note-book ſet down your back 
Stations in one Column, and your fore Stations 
in another, ſum up both the Columns, and take 
rhe d.fferenceof them; if they beequal,the two 
places are levc]; it your fore Stations exc-<cd,then 
th* difference is lower it otherwiſe, higher”; 4 
little practice will inform you ſufficiently : In car- 
rying 4Stream or River,as the New ter trom 
2 little above Ware to London,or elſewhere, you 
mult all»w a Foot,or a Foar and two Inches, tor 
a Mile in deſcent, or more, if your fall require 
ir ; and this becauſe of the diſtance of the Tan- 
ent from the Surtace of the Globe of the Earth 
11every Mile ; and th5 ina Mile it will be found 


bur 6 Inches, yer it is better to hold to the ſarer | 


tide, Now for Common Sewers or Paffages to 
Carry away the Water and Dirt of Srreers in 
Towns ; 
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Towns ; for every 10 Feet you ought to allow 2 
or 3 Inches as your fall may be, which in every 
100 feet will be 1 foot 8 inches,or 2 foot 6 inches. 
3. For the length of una | £7 ny Lines,as 
thoſe of places bej1eged,or of heights or diſtances, 
they are found by reſolving aTriangle that hath 
one fide, and all the oy given, as in Prop.4. 
of Plain Triangles is ſet down,as you may {ce in 
Fig.z. Carc muſt be had, that the Angle BCD be 
not too acute, Viz. never lefs than 2 degrees,and 
theretore it will be beſt,if rhe ground will give 
leave, to go from B, not in the right Line ABD, 

butto go off from B towards F at right Angles. 
For a diverhon,l will give the heights of ſome 
Pyramids, Stceples, Obelisks, and Pillars, in the 
meafure of Engliſh Feer ; as when S.Paul's Sree- 
le had its Spire on, the Stone-work was 260 feet 
bigh,and the Spire as much, which was 520 feer 
inall,and will be tound as high as any Steeple in 
Chriſtendom, only that at Cremona mn 1t aly be- 
ing 528 feet excepted, the Ball on Sr. Peter's in 
Rome is 466 feet ; the Steeple at Roan in Nor- 
manay is 399 feet ; at Strasbourg in Germany 
431 feet; at Landhoven in Bavaria 451 feet ;ar 
Modena in Italy 279 feet; the Tower Ame! in 
Bononia in Italy 316 fect ; Lanthorn at Genoua 
324 feet ;the higheſt of the Pyramids 1350 teer, 
the lower Pyramids 883 ; Boſton Steeple in Eng- 
land, 2 Stone Steeple without Spire, is 264 teer ; 
the height of the Obelisk in Rome, removed by 
Font ano to Sr. Peter's) was of one Stone 78 feet 
and an halt high, 9 teet 2 inches ſquare at the 
rer end, and 6 feet 2 inches at the top, it 
ands now upon 2 Pcdeſtal of 12 feet and an 
balf high, and the hcight of the brazen gilded 
Croſs 1s 19 feet and an half, ſo now the whole 

height is 110 feer and an half in all. 

4. Before we come to the meaſuring Plains, it 
will be requiſite to ſhew, 1. To raiſe a Perpen- 
dicular 
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aicalar from a Line, Fig. 9. Suppeſc on -, take 
av =ac, open your Compalles to above halt 5 c, 
and croſs two arches at a, a &is a Perpendicular, 
2.Todoitoathe end of a Line,ftrike anArch d 6 
{et the ſarne wideneſs trom a to b,and (trike ano. 
ther Arch. at c, which with a Ruler laid upon 4 
and 6 croſs at 6,then is c # a Perpendicular. See 
Fig. 10. 3. To let fall a Perpendicular from a 
upon the Line b c, F:g.11. _ one foot in a, 
craſs the Line in 6 and c, from 6 and c, opening 
the Compaſles,make a croſs at e,lay a Ruler by s 
and e& draw ad,which is a Perp-ndicular to bc, 
Laitly,becaule hereattcr there is great ule made 
of a Squarc,l ſhall ſhew you,how any Joyner or 
Skilfal Carpenter may make one that will very 
well ſerye-your turn for rv or plotting any 
Grounds, Yards,or Courts, and for meaſuring the 
ſame. Get a drycd picce of Box or Pear-trce that 
will bear 3 inches or 3 inches and an half Diame- 
ter,and turn it fat on the top round, with a neck 
r&fit for the head of a Staft ; ind. the Center,and 
draw 2 or 3ConcentricalCircles,as yeu ſee,Fg.12, 
and. Cycles on the cdge,divide the Circles into 
tour Parts,as. you ſee in the Figure 444 c, then, 
take a Whipſaw very thin,and taw by the marks 
the rwo Lines a6 and c & at right Angles pretry 
deep ; this will make a good Inttrument tor fet- 
ting off Perpendieulars when you have occaſion, 
Sup (Kg.13.) a,b, c, a, e, f,g, h, were 2 
Field,l come to a,and ſetting a Becon there and 
at the corners, meaſure a6, and as I go;hnd at 
whar length by rhe ſquare the Perpendiculars 1 h 
xd and kb will be,l meafure all thoſe Perpendicu- 
lars, and fet them down in my Book, I meaſure 
£b and the Perpendiculars »w p and 20,and fo all 
the reſt as you {ce in the Figure; and to lay the 


obſervationsdown, I de no more but draw a Line | 


a c by the tcale,and prick down the poiats z & and 
x, and railing Perpendiculars I ſet off 1 þ, £6 
all 
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and & d, which give me a,b,c,dand +, I draw c 5, 
and upon it prick down n, y, and 2-7, and fer of 
no and 2p, and fo I work with thercit of rhe 
Figure, and I deal fo wirh the relit of the Clotcs 
if there be more, and add all rogether. 

Laſtly, to hnd the length 
,017453292 of a Circular Line, cither 


I 

21 .034906555 whole or part,trom Degrees 
31.952359877 and Decimal Parts, may be 
4|.069813170 done by this Table; the firit 
5 |.087:66463 Column are De- FR LE RUIN 
61.904719755 wreesor Decimal 52:32399 
71.922173047 Parts, ſecond Ra» wept 
$1.139626349 gqjgg is Unity : As tn. 
91.15 7279633 tor Ex. 32% and 6.00104 


16/ Dec.Parts; An. .56128 of 100000, .56128 

Note I. Planometry, or the meaſuring the 
ſuperficies or planes of things, is done with the 
ſquares of ſuch meaſures, as a ſquare foot, ſquare 
inch,{quare yard,{quare perch, thar is,by {quares, 
whoſe Sides arc an inch, a foot, 2 yard, a perch; 
ſo that the Area of any ſupcrhcies is faid to be 
found, when I know how many ſuch ſquare inch- 
&s, fect, yards,Cc. it containeth. 

1, The Area's of {quarcs and oblongs are 
known, if you multiply one fide by another. 

2, The Area of any plain Triangle is gotten 
by multiplying the Bale by the Perpendicutar,and 
raking halt the Sum, or the Baſe by halt the Per- 
pendicular,or the Perpendicular by halt the Baſe. 

Or without the Perpendicular at all, add up all 
the tides and take halt the ſum,from this halt ſum 
take every tide, which call the three Difterences, 
multiply theſe threeDifferences and the halt Sum 
continually together, the ſquare Root ot rhe lait 
Produtt ſhall be the Area of the Triangie. 

3.To meaſure any regular Figure that has equal 
ades,multiply half the flm of the 11dcs by the Per 
pendicular from thc Centre - 3 one ot thele o__ 

a 


( 62 ) 
To find the Perpendicular, conceive a Triangle, 
whereot one Side is the Side given,the Angle op. 


polite 15 the { at the Centre, the other Angles half 


ot its Complemeat, to find the Perpendicular, 
L. This Table will preſent. 


1 .658]1.520 ly _ you theQuadratrix 
| 1.000| 1.002 under Q.or the Side under 
511.312! .7624 L, forany of the ten Regy. 
6 | 1.612] .620 JarFigures,whoſe Side 151, 
7 | 1-904] 4525 Ex. Suppoſe the Side of 4 
82.196] .455 Pentagon be 70.51, what 
9} 2.497] +422 is the Superticics? Say, 
10{ 2.769 .361 ASI, 1.312 :: . 70.F1; 
Anſw. 92.52 the Quadratrix, and 92.52 x 92.52 


= 8558. Having the Superhcies, take the {q, 
Root of it, and fay,As 1 . .7624 :: SoQ., to Side, 
4.The &rea ot any four-t1ded Figure,two lides 
whereot are parallel, is gotten, it you multiply 
the Perpendicular trom the one parallel de _ 
the other by the half ſum of thoſe parallel ſides. 
5.It the tgure be of many ſ1des,calt them into 
Triangles,as you may ſce in Fig. 13. And if any 
{de becrooked,as you ſee þ g in that Fig. draw 
Line that ſhall leave as much out as it takes in; 
or it it bc irregular towards a round, as in F:g.14 
torr a Triangle, as c h d that ſhall equal ir. 

6. The dimention of Circles, and other round 
Figures, are gathered from their Diameters or 
Curcumferences : Let D. {ignihe the Diameter; 
P. the Periphery ; Dq, Pq, the Square of the D 
orP; I. the Side, as betere; G). the Circle; 
R. Radius, or half of the D. Then, 

AS 7 . 22, 0rT 113 , 155,0r 1 . 3.1415926 ::Sq 
is any Dro P ; and ſo Dq, to the Superficies of a 
Sphere ; and fo is Dx the Axisof a Cylinder, to 
its Superficies; and ſo is half D into the Side, to 
the Superhcies of a Cone ; and fo is the ſquare 
of the Chord of halt the Segment of a Sphere, 
to the ſuperticies of that Segment, ol 


| 
| 
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As 22 . 7, Or 355. 113,0r 1.9. 3.8310 :: $9 
P.D. ſo Superficics, to the Dq of the Sphere. 

AS 7x4 + 22,01 14 . 11,oras 1 t0.785399:: So 
Dq Area; and fo is the Sq. of the Dx |. fold Cy- 
linder; So Nq x 4 Ax. to the {olid of the Cone. 

AS22 . 7X4,Or 11 , 14,0TaS3F5F.452, Orl, 
1,273239 :: So isthe Area of the G),ro te Dq. 

AS22X4 + 7,0r as88. 7, 0r2$1420 , 113,or 
1 to ,079577 :: So Pq. Arcaof 4G), and fo 
Pgxl. to the {olid of a Cylinder. 

As 1 to 707107 :: D. ro the Root of a {quare 
tobe inſcribed in a G), As 1 . 836227 :: D. to 
the Root of a iq. cqual to the (C), wiuch is the 
ſquaring of a (:). : 

As 1 to .$9504 :: D. to the Root of a Cube 
equal to the Sphere. 

As 1 tO 1.772454 :; D. to the Root of a Sq. 
equal to the ſuperhcics of a Sphere. 

As 1 to 4523599 :: Cube of [). tothe Sphere. 

As 1 t01.909859 :: Sphere to Cube of the D. 

As 1 to.282095 :: (C) ro Root of a {quare=to 
the Area (&). 

As 7 . 22X4, Or 1 . 12.56371 :: ©) . Pq. 

AS t . 4.225272 : : So is P. tothe Root of the 
inſcribed {q. in the G). 

As 1 to.256556 :: P. to the Root Cube of 2 
Solid = the Sphere. 

As 1t0.564189 :; P . Root ſq. = ſuperhicies 
of the Sphere. 

As1 to0.016887 : : Cube P. to. the Sphere. 

As1 . 59.217626 :: Spherc, to Cube ot the P. 

As 7XG . 2:2, Or 1 10.5236 :: D. cubed, to 
the ſolid of a Sphere. 

As22 , 7x6, or 1 t01.90;86 :: Solidity to 
D. cubed of a Sphere. 

A Cone,a Sphere,and a Cylinder,that have the 
fame height and Diameter, it the greatelt Circle 
beequal,are as 22,3 ; theretore a Cone is 1 third, 
and a Sphere 2. thurds, of a Cylinder ot the fame 
F 2 height 
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height and D. therefore, As 1 t025.1327 :: & 
D. cubed, to the Cylinder. 

*. The Practiſe followeth. 7. In furveyin 
and meaſuring of Land, meaſure with a Perk 
or Pole = 16 tect and an half, divided into 109 
parts; then by the aforeſaid Rules, how many 

uare Perches there are, that is the Arca of that 
Cloſe or Ground, which divided by 160 ſquare 
Perches, ( tor ſo many are in an Acre £40 x 4 
n gives you Acres, the Remainder, accounting 
40 Perchcs tor a Roud, are Rouds and Perches, 


This Ittle Table turns Perches into Acres, 
Roods, and Perches, upon {1ght ; the Number 


M1 C Y under ac. are Acres, 
> . 40 . 1 
Jac. Fo P. (FC. of P. . 9. WNCGCT F. Are Rood, 
3 3 T” t, p 
a\2z5 0 of2 2 ont *'o fomany Thouſand: 
(| on ©/3 oO 201 10 under M. fo many 
6137 2 0:33 3 or 26 Hundreds under C. 
7.43 3 0'4. 1 20!I 32o OUT {0 many Ters 
$]5c0 o off © o'2 © undcr X. 
9j;6 1 off 2 2012 10 

As for Example: 7854 Perches are given, 


which I fer down as you ſee, and take the num: 
ber ot Acres, Roods, and 


#6 Fo Þ 54" - 
oro --*xY1 AN CO "IN 
7000--43 3 © Perches, _ 'Z each bl. 
800-5 © o &ure, and it makes in al 
yo—- © 1 10 49 Acres and 14 Perches 
ow o 4 Sometimes as 1n {mal Back- 
Pe ſides, Courts, or other {mall 

, -» 
49 © 14 places, the meaſure may he 


by the Foot, and then this 

Table turns. any number of Feet into ACT, 

Roods and Perches,at the frit view, to be opert- 

Noel with Fect,(as the laſt Ex.) Ruods, PerFnet 
t 
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CM. | M. jo 
af Þ fo for A 1-1 þ f p. þ- 
ili2n 7 $600 36 199, 3 183{0 100 
21 4 2 14 171] 1 33 126] 7 940 200 
116 321 2570 2 39 53/11 of|| 28 
4] 90 29 7<[2 3 26 252/14 1891 128 
$1141 1 36 15619 © 23 179118 991 228 
6133 Z 24cſo 1 29 1092/22 11ſ2 $56 
7116 011 F4jt 2 17 33/25 1942 156 
N1$ 1 18 14cj1 3 13 232/29 1962 256 
gizo 2 25 22512 0 10 15933 173 84 


the numbers under feet are odd feet; the ſecond 
Column is one Hundred Thouſands. the third 
Tens of Thouſands, the fourth Thouſands, and 
the laſt Hundreds, 

One Superhicies is to another as the Squares of 
their like Sides; therefore, Asthe {quare ot 1 8.5,to 
ſq. of 16.5 ; or,As the {q.ot 12 (=144) tothe {q. of 
11(=121) :: So are the Content in Statute 
Acres,to the Content inWoodland.And,As 1 44 to 
196 : : So Foreſt Acres,to Woodland Acres. And, 
As 121, to 196 :: So Foreſt Acres, to Statute 
Acres. 

IT. In meaſuring of Pavings, Plaiſterings, 
Wainſcotings, and Paintings, you uſe the Yard 
ſquare ; or if you meaſure by feet and tenth 
parts, then every 9 teet {q. makes 2 yard, all of 
them require the whole ſuperficics, therefore 
you muſt meaſure wherever the plane or bruſh 
goes. The Pavicrs muſt lay good Foundations, 
and ram well ; the Plaiſtercrs work with good 
Materials & Size, the Wainſcoring well wrougint; 
and the Painters to lay a good Ground,and work 
with Oyl and White Lead. 

11]. Carpenters work,as Flooring,Partitioning, 
Rooting, and fo Tiling, Slating, nay, lateiy m 
London,the Ground-plot of whole Buildings are 
mcaſured by the {quart of 10 teet © 195 {q. icer ; 
lo that if you meafued by a 19 foot Rod, and 

b 2 every 


- 
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every foot divided into 10 parts,all will comcin. 
to feet, and cutting off the two lait figures, the 
Remain will be Flores or {qu. of 10= 100, 


Brickwork is meaſured by the Perch of 16 fe 


and an halt, the be(t way is to meaſure by the 19 
. toot Rod laſt ſpoken of,and caſting up zheArca by 

multiplying one fide by another, it will produce 
{q. feet, which by this Table is preſently brought 
into ſquare Perches. The firit Column are Feer, 
or Thoufands, or Hundreds, or Ten Feet, as the 
cithcr ſo many X M. {econd, third, fonrth, and 
ffth Columns anſwer. 


X M. M. C * 

Pp. 9 t-| 9 £10:+ 7; 9 þ 
I| 36 2 63] 3 2 41 8-30 10| 
$7931 4833-7 2 26 2 62 20 
3/110 a:53j]}11 o £(f[I © 26 Zo 
41146 3 55114 2 $211 1 57] 40 
5 [163 2 40JiÞ 1 31] 3 29 FO 
61220 1 35122 6 10]2 © 52 60 
71257 0 43]25 2 57]2 2 14|1 2 
$1293 3 41[29 1 36]2 3 47|1 12 
91332 2 25133 © Ic]3 1 10[1 22 


Exam. In 36542 {quare feet, what perches 
quarters,and feet ? An. 134 perches,o q. 57 teet, 
This ſuppoſeth that the 


20000 [| 110 e F3 brickwork is brick and 
6000] 22 © 1o half thick, but if the wall 
ſoo 1 3 20 be more or les thick, ac- 
40 42 count it by halt bricks,as 

2 2 23 forbrick and half,q for2 


—- bricks, 6 for 3 bricks &c«. 

$34 © +7 andfay, As3,to any other 

wall in balt bricks : : So are the perches found by 
:meaſure,ro the perchcs to that other wall in halt 
bricks. Note, That 272 one quarter of ſquare 
teet is a perch, 69 one quarter, 136 halt,and 204 
three quartcrs. 
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Tapeſtry is meaſured by the Stick =27 inches 
or 3 quarters of a yard, in a Stic 
inches. This Table gives Sticks, Quarters, and 


Inches, an{werin 
tiches meaſurcd 


b 


_— 4 4 
— / - 


9 {quare 


to any number of Square 
y Inches. 


X M. M. C. 
« 9. "inc. 5. q. inc. inc. 
31 13-3 1489] 3-8 Br] n00 
2| 29 1 135] 2 2 xt77])} 18 
2| 41 © 112] 4 © $4j1 118 
4| 54 3 89] 5 IT 172}2 36 
51 68 2 65] 6 3 79[z2 136 
6| $2 1 5s] 8 ©. 168]} $4 
7 96 0 19, 9 2 7413 154 
109 2 176,109 3 1631/4 72 
9 1123 I 15312 1 7oſ4 172 


Board, Glaſs, &'c. are meaſured by the foor, 
divided into 10 or 100 parts, or by inches and 
.to parts, and then this Table will turn the 


M. G R, 
fe 4. Ic." f. ge inc. qe inc. 
6- 3 2$0 23 28. 306 
[924 200 1 20; | 36 
20 3 122 © 12] 39 
27 3 042 3 041 4 
34 2 32,3 1 32/1 14 
41 2 34'4 0 241 24. 
48 2 16/4 3 16/1 34 
$5 2 o$8]5 2 o8;2 Nv 
62 2 00/6 1 G02 18] 


OO —— 


Inches Square into Feet, Quarters, and 
9842 1{q.Inches<68 f.1 9.14 in. f 
0000 62 

800 F 


40 
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In either Board or Glaſs, if the breadth be gi. 
ven,to find how muchot that breadth will make 
2 foot in length. Divide 1 by the breadth in feet 
and 100 parts,the Quorticnt gives part of a foot; 
it by inches, divide 144 (12 x 12) by inches and 
arts. 

If you meaſure by inches and $ parts in the Fi- 
gure adjoyning,you may turn them in feetand 10 

arts by inſpection, the two middle lines being 
inches and rts, above you have feet and 10 
parts, below Timber meaſure. 

Noze II]. Stereometry, or meaſuring of Bo- 
dies, has two Multiplications or three Dimen- 
fions, and is valued by the Cube of ſome famous 
_— as an inch Cube, a toot,a yard,or perch 
Cube, 

A perfet Cube is known, by multiplying the 
ſide ano it {clf, and that bob: Send 
again, 

PA Parallepipidon, or an oblong Cube, a Priſ: 
ma, or 2 Cylinder or Pillar; firſt,get the ſuperh- 
cies at the end, and multiply that by the height 
or perpendicular, from the topof the body to the 

lane below. 

A Pyramid or Cone is meaſured by the ſuper- 
_ of the Baſe, mnltiplied into one third ot the 

cight. 

The hive Regular Bodies, v/z. Terrahedrum, 
Cube, Octohedrum, Dodecahedrum, and Icoſa- 
hedrum, are meaſured as inthe Table. Say, 

As 1 . {ide of the Dod :; So 
Cube. Sige. 778 . Cube, 
Tez. | .499 2.049 As1 . Cubart. of the Dod :: 
Of. | .77811.285 So 1.285 . Side. 
Cuve|1,000 1,000 The Cubatrix multiplied 
Icof. [1.318] .771 into it {elf twice, gives the 
Dead. 2.003 | 507 Solid, and is the Cube Root 
: of that ſolid body. 
To mealure the Frultums or parts of Dyrh: 
m 


Cy» 
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mids or Cones, (as tapering Timber is) ſupply 
the Pyramid or Cone, ſaying, 4s differ. of the 
breadth at the two ends, To the length between 
them : : So the breadth of the greater end,7o the 
whole length of rhe Pyramid or Cone. 

This gives you the lengrh of the top-part ; find 
as before the folidity of the top-parr, and the 
whole ſeverally, ſubtract the folidity of the rop 
from the whole, leaves the ſolid. of the Fruſthur. 
Font ana tound the Obelisk, by him removed to 
St. Peters, to weigh 529 Turs, 11 Hundred, 2 
Quarters, and 3 pound, Averdupois. 

The uſiral way for this tapering Timber, is to 
meaſure the ſuperficics in the midit,and multiply 
it by che length, which though it be a falſe Rule, 
yetif it be done at many lengrths,ſuppoſe at every 
5 or 6 feer, it will be very near. 

All bodies one to another are in proportion as 
the Cubes of their like Sides. 

The meaſuring of all bodies thar have curved 
fuperficies, or plain-curved, follows. 

Spheres, Cylinders, and Cones, you have their 
dimenſions and meaſures amungit the dimen- 
lions of Circles and round Figues in Planime- 
ny. 

To meaſure the Truncusor part of a Cylinder 
that leans, take the ſuperficies of the Circle, and 
adding the longer and ſhorter tides of the Trun- 
cus, take half, ler that be the height, 

The ſector of a Sphere is meaſured, by multi- 
plying its ſuperficics ſpherical by one third ot the 
) 


e1ghr., 
TY 


The ſegment of a Sphere, mezfire it as it 
Sector, and ſubſtract from the Se<tor the {olidit 
ot a Cone, whoſe Apex is in the Centre,and Baſe 
the Area of the Segment. 

The folidity of a Sphcroid is gotten,by multi- 
plying the greateſt Cucle into two thirds of the 
Axis, about which the Spheroid is made. 


The 


fum by the length. 
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The folidity of the Trunk of a Spheroid cut off 
with two Circles at right Angles with the Baſe, 
{uch as our Wine Cask are, is gotten, by adding 
two thirds of the Arca of the Circle at the bu 
or middle, and one third of the Area of the Cir. 
cle at the head togerher, and multipiying the 


The ſolidity of an ob- 
tuſe Parabolical Conoid is 
gotten by muirip'ying of 
the Arca of the circular 
Baſe in halt the Axis, but 
of an Acute one intoeight 
fittcens of the height, 

2.The practice of mea- 
{uring Solids follows; tirſt, 
for meaſuring Timbcr or 
Stone, by the toot divided 
into 10 or 100 parts,mul. 
tiply as before raught, the 
Anſwer will be in teetand 
decimal parts; and if you 
meaſure by inches and 8 
parts, you may put the 
meaſure into teet and de- 
cimal parts by the Table 
annexed. Bur if you mult 
meaſure by inch meaſure, 
ca(t all up in ſolid inches, 
and then by this Table 
find the ſold fect, quar- 
ters and inches. 


324] 3 9th. 
216 | 2. qt. 
108 | 1 qu. 
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a foot, 
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* yen, and it be deſired what length of it will make 


a foot, divide 1728 by the inches ſquare at rhe 
end, it anſwers the Queſtion. 
X M. M ' GC 


But if you have f. q. in|f, 9. in.|q. m. 
the ſuperhc. Con- 1| 5 3 6410 2 136 109 
tent ar the end 2|11 2 12$]t © 272Þ 200 
of the Timber or 3 [17 1 192{[l1 2 4o0$Þ 300 
Stone, and deſire 4123 © 256]: 1 11210 400 
to know the ſo- F|28 3 32cjz 3 248j1 o68 
lidity of one foot, 6 [34 2 38413 1 3841 168 
the Table fol- 7440 2 16]4 o B88[1 268 
lowing will give 8 [46 1 8c|4 2 22411 368 
it you quickly. 9g 152 © 1445 © 3602 036 


Exam. A piece of | In beet Pts. 1 
Timber at the end is T l | .00694444 
$36 __ Inches , | 2. | .01388888 
what Timber in one [4_.< |; | .02083333 
foot in length. An.5 | SS [4 ! 02777778 | 
foot 3 quarters in &- | v & | 5 | .03472222 
very 12 inches. Fi 6 | ,04166666 

$00--5.555 7 : 04861111 

30-- ,208 i; + | OFFFSSSFS 

6-- 041 5 | 9 .06250000 
5.804 


In the laſt figure upon the edge you have 4 
Line called Timber Meaſure, by which, and the 
length of any ſquare Timber, you may find 
the Content ; thus in ſtead of the hide of your 
Timber in Inch meaſure and parts, take that of 
this Line, and multiply that by the length gives 
the meaſure. 


The General Rule for meaſuring of Timber 
that is not ſquare ar the ends, is to add both the 
ſides, and take half for the fide of the true {qu. 
but this is Erroncous; and ſo much the more _ 

iy 
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the ſid2s are more unequal, theretore the Area of 
the end isto be taken. "The other Error is1n mea- 
{uring round Timber by girding it, and eaking 
one quarter tor the tide of the Square equal, but 
let it be what it will,you mutt rake ſuch mcalures 
as the Country uſeth. 

Earth-work, as Cellars, Vaults, ©c. are mea- 
ſured by the Yard ſolid, v:z. 27 ſolid teet, and 
ſo much ought ro he a Cart-load,and will be con» 
rained well ; the Carts ought to be 2 teet 8 inches 
broad at the Axle-tree within, 2 teet high, and 
5 bong. 

All Banks that are made to hold our the Sea 
or Rivers, and all Ramperrs, Parapers and Morey, 
and New Rivers, are wrought by the Flore,con- 
ſitting of 18 feer {quare and one tuot deep, which 
is 324 ſolid teer, Which are 12 Cart-leads, the (0- 


X M. M. Wt 
| Fl. qu. fe.| Fl. qu. fe.| Fl. qu. fe.| 
[20 2 JE. 2 DS 231D 1 43s 
6.0123 94S © $610.24 7 
3 LMS TT "10'-3 $5 
ES 13 G10 3 . 2018 0 8 
TLITS* 3 MUETT 3. SO7T. 2 32S 
6i125 o Gol[1$ 2 06 | 1 3 33 
71246. © 301883 2-:14j232 © $2 
[8 $40 3- $3126 2 0212 1 71 
191277 3 09 $7 23-eof'2- 3 99 
Fl. qu. fe. lidity being caſt up. In 
009—21 2 34 folid fect,this Table thews 
$50—- 2 1 17 the Floors, Quarters, and 


$7-— 05 o $7 Feet; 7857 olid freer will 
—_— make 24 Floors , as you 

24 0 27 may ſeen this Example. 

For mealuring Ships, multiply the length of 
the Kcel, rhe breadth of the Mid ſhip Beam,and 
the depth 0; the Hold, _ » divide by 
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x gives you the Tung, or initead of the depth, it 
is uſual to take halt the breadth inſtead thereof : 
But for Merchants that allow nothing for Guns, 
Maſts,c. divide by 95. This may give a guets 
at the Tuanage,bur there isa great deal more re- 
quired to give the true meaſure of a Ship, orthe 
burthen ſhe will bear in ſalt water, for in frefh 
water the Ship will 6nk more. 

To double a Cube,or to give the Cube Root 
of a Cube that ſhall be double to another given, 
double the Cubick Inches and parts of the Cube 

wen , extract the Cube Root; and thus by 
nowing the meaſures of the Ship of one bur- 
then, to make another Ship of rhe fame mould 
which ſhall be double, wy Oc. or any pro- 
portion more or leſs, multiply the meaſure cf 
the length,breadrh,and han: in folid fect, then 
doublegreble, Oc. the tect, and extratt the Cube 

00r. 

' The next thing is gym , the ſolidity and 
proportion in Weight, ſeveral Metals, Minerals 

and Water, have one to another. 


Note IV. Concerning Metals, and of the m<- 
nifold uſes of the Table, page 17. 

t.. If you have the magarude of any body in 
ſolid inches, and deſire to know the wetghr of it 
in Troy ounces: As 1 is to the number ot Ounces 
and Decimal Parts anſwering the Metal, Stone, 
Oc. in the Table A :: $0 is the Cubick Inches 
given, to the Ounces in weight required. 

2. If you have two ſeveral Bo 'ies named in 
the Table, both of che ſame itude orcapa- 
city, togerher with the weight of one, tofind the 
weight of the other : As the number in the Co- 
lamn A afſwering the fir{t, tothe number of the 
ſecond :: So the weight of the firſt, ro the 
weight 6f the ſecond. 


3. The Uſes of the Column B are likewiſe 
G wo; 
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two; 1. To knw the magniuce 1n Inches of 
any Body by the weight in Ounces: As 1,rotht 
inches and parts in the Cojumn of the Metal, 
©. propoſed : : So the weight given, to the 
iaches in magnitude {ought. 

4. Two ſeveral Merals, Stones, &cc. both of 
one weight, and the bignels of one in inches ; 
fay, As the number in Colunn B ſtanding 
againit rhe_frit, is ro the number againſt the 
ſecond :: So is the magnitude of the tilt, ty 
the raaguitude of the {cond in inches; 

5. The uſcgot the Column C ſhews the weight 
that cvery inch ot the {everal Bodies will weigh 
in water. From Archimedes we may fay,That 
all Bodics let into water, are either heavier, 
equal, or lighter, than ſo much water equal the 
magnitude ; it heavier, then the body wall tink; 
ir equal,;thenthe badies utmoſt furface will ſwim 
even With the top of the water; it lighter,then 
{o much of the body w:.; ::1k inro the water, fo 
as the quantity of warer, which might be equal 
in bulk to {o much budy as {hall tink, ſhall weigh 
Equal to rhe weight or the whole body pro- 
re Again, a bud heavier than watcr, is 

ighter in water when, vw c:ighed, by the weight 
or {o much bulk of wacecr cqual to that body : 
Hence ir is calie to diſce;nghe weights of ſeveral 
bodics in and out of water by the Columns 
Aand C, A is the weights in Air, C in water, 
where it is plainly ſcei, that Gold being ſcaice, 
the half quantity ot Silver or Braſs doth ſcarce loſe 
halt ſo much of its weight as Silver or Braſs will; 
and from this cqalideration Archimedes judged 
of King Hierfs Crown. By the Column, C, 
As 1 is 10 the number anſwering the body : : So 
is che folid iaches of any budy given, to the 
Weight in water. | A 

Now it will be convenient to give yo"t theſe 
Tabies tor converting folid inches into weights 


of watcr Aycrdupois, The { 
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The firſt 


turns folid 1 10.5795220*"{|1]- 1.22555 
inches of [2'1.159044@] f2| 3.49112D 
wateerinto | 3 ' 1.738566 | [7] - 5.17668 
ounces A-" | 4 |2.313088="! fx} 6:9p2240 
verdupois. 5 | 2.89761 1$ | <7 :8,627808Y 
The ſecond G | 3.477133 [6 {1935336 
turns oun- 7 4.056655 x þ7 12.07892 
cs. Averd. |$| 4.636197] 18] 3.30448 2 
of watcr in- (9 |Fa1569 | 1g 1 5.53004 
to ſolid Inc. : 


Example, In an Ale Galon=28: folid inches, 
how many ounces Averdupois ? 

Anſw. 163 ounces .426 = By the (1.) 

16 1. 3 ounces .426. 2.00---1 1 5.904.406 
So m Foo otmces of wa- Yo--- 46.361776 
er, there is $52.78 folit 2-- 1.159044 

inches by the (2.) ow yo 

And in a foot {91i4, there 167%. 426 
wilt be anfwering 1728 {alid inches, 62 1. 9 oun» 
Ces 41 4- 

The neareſt proportion in Troy weight, rhat 
36 folid inches will ho1d 19 ounces Troy of wa- 
ter, and one pound Troy of water will fl 
22.7368 inches, aud on? pound Averdupois 
27.609. A foot lquare of water is equal to 76 
pound Troy. 

Hence is formd 2 very good way for meaſu- 
ring any irregular body, that by no Mecharical 
Art otherwiſe can be done. Fill any Veficlbrim 
full of water, and then dipping in your body, 
receive carefully all the water that runs over, 
and weigh it, and by the laſt rwo Tables turn 
that weight into ſolid inches. Otherwiſe, if 
your V eſſe! be regular thar bolds the water, ob- 
ſcrve the rilms of the water, a4 td the folid 
feer or inches anfwering; 

Hence it is, that expert Builde rs of Ships have 
great conluderation ot all the premiſes 1g this 

G 2 Section, 
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two; t. To knyw the magniiude 1n Inches of 
any Body by the weight in Ounces: As 1,rotht 
inches and parts in the Column of the Metal, 
©. propoſed : : So the weight given, to the 
iaches in magnitude fought. 

4. Two ſeveral Metals, Stones, &c. both of 
one weight, and the bignets of one in inches ; 
ſay, As the number in Column B ſtanding 
againit rhe fit, is ro the number againſt the 
ſecond :: So is the magnitude of the firlt, tv 
the rzaguitude of the {ccond in inches: 

5. The uſcsof the Column C ſhews the weight 

; > 

that cvery inch ot the {everal Bodies will wetgh 
in water. From Archimedes we may fay,That 
all Bodics let into water, are either heavier, 
equal, or lighter, than ſo much water equal the 
magnitude ; it heavier, then the body wall tink ; 
it equalthenthe bucies utmoſt {urtace will ſwim 
even With the top of the water; it lighter,then 
{o much of the body w:.; 111k inro the water, fo 
as the quantity of water, which might be equal 
in bulk to {o much body as {hall tink, ſhall weigh 
equal to rhe weig1t or the whole body pro- 
rw Again, a bud! neayier than watcr, is 
ighter in water when, vw ©ghed, by the weight 
or {o much bulk of water cqual to that body : 
Hence ir is calie to dilce;nghe weights of ſeveral 
bodics in and out of water by the Columns 
Aand C, A is the weights in Air, C in water, 
where it is plainly ſcein, that Gold being ſcarce, 
the halt quantity ot Silver or Braſs doth ſcarce loſe 
halt {o much of its weight as Silver or Braſs will; 
and from this cqalideration Archimedes judged 
of King Hierd's Crown. By the Column, C, 
As 1 is 10 the numbex anſwering the body : : So 
is the folid iachcs of any body given, to the 
Weight in water. | P2 

Now it will be convenient to give yo"t thele 
Tabies for converting {olid inches into weights 
of water A\icrdupois, The 
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The firſt (1. (2.) 
turns folid 1 | 0.579522" [1] 122555 
mches of [2!1 50g $1 | "3.45112 
wateerinto, | 7 ' 1.738566 I | [7] - 5.17668 v- 
ounces A-" | 412.313088="| fx} 6:9p2240 
verdupois. 5 | 2.8976T1P.þ JS? 8.627808 
The ſecond G | 3.477133 6 | 19435336 
turns oun- 7 4056655 [7 | 12.07892 - 
& Averd. |$8| 4.636197 &* 's T3.30448 > 
of watcr in- lg 5.215699 [| 91 15.53004 


to folid Inc.  * 
' Example, In an Ale Galon=28: folid inches, 


how many ounces Averdupois ? 


Anſw. 163 ounces .426= By the (1.) 
16 1. 3 ounces 4426. 2.00---1 1 5.904.496 
So in 500 otmces of wa- Yo--- 46.361776 
ter, there is $52.78 folit 2--- 1.159044 
inches by the (2.) o_ po 
And in a foot {©1i4, there 163. .426 


wilt be anfwering 1728 {alid inches, 621. 9 oun» 
CES 41 4- 

The neareſt proportion in Troy weight, that 
36 folid inches will hold 19 ounces Troy of wa- 
ter, and one pound Troy of water will fl 
22.7368 inches, aud on2 pound Averdupois 
27.609, A toot {quare of watcr is equal to 76 
pound Troy. 

Hence is found a very good way for meaſu- 
ring any irregular body, that by no Mechanical 
Art otherwiſe can be done. Fill any Vefielbrim 
full of water, and then. dipping in your body, 
receive carctully 21! the water that runs over, 
and weigh it, and by the laſt rwo Tables turn 
that weight into. ſolid inches. Orberwile, it 
your Veſſel be regular that bolds the water, db- 
(crve the rims of the water, and tid: rhe folid 
feer or inches-anfwering: hs 

Hence it is, that expert Builders of Ships have 
great coniideration ot all the premiſes in this 

G 2 Section,, 
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Seton; for by rhe fs of the Ship, and al! 


Appurtenances, they judge to what depth ſhe 
ll link ; and herem the ingenious Sir Ant houy 
Dean,one of His Majeſty's Commillioners of the 
Navy, has exerciſed abundance of Skill, though 
for all the Art ege can bave, long experience and 
good judgment will be required, for as I had it 
from the {aid Sir Futhony Dean,thart the propor- 
tion þerwixt dryed Oak 2nd freſh Feld, is as 14 
ro 17 : So that Conſidering the ſtrange forms of 


the Bodies of Ships, and many ſuch and more ac- * 


cidents,as that betore of Oak wet and dry,it is a 
dificulry inſuparable,togive ro an inch the depth 
2 Ship will dzaw when rigg'd and fitted our, 
Laſtly,it it be propoſed ro make a piece of Iron 
ſwim in pure water,you muſt make it ſo hollow, 
that ir may be capable to hold as much water 
that will be equal in weight to the Iron an4 


ſomething more. 


Note V. Of Gaging of Veſſels. The Gallon, 
which i the ground tor this Work, take as it 
IS NOW Towel and uſed ; Gallon for dry mea- 
fre is 272 ſolid inches and 2 quarter ; for Wine 
2.31 ; for Bear and Ale 282, 


X M. M. C. X. 

OO] |&. 8. 7. &. fp. ing. þ. inp. in. 
$10 9] 4 2 18 ; 13} © 
S|2] $6 4 13] 85 7] 6.26] 20 
S [3/129 6 2712 7 26]1 2 11h ] 
| E 41173 1 17 2 IF]IL F 24,1 11 
|S [$1216 3 1721 5 «5/2. 1 91 21 
& [61259 5 2625 7 23[2 4 23/2 2 
E [71393 © 6139 2 [3 © 62 12 
| $13.46 2 16134 5 313 3 192 22 
Zi9ig8o9 4 25139 7 2013 7 F3 : 
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__ 
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X M. M. G & 

S [£ p. in. g. p. indg. p. imp. a_ 
Y|1] 35 3 24] 3 4 13Þ> 2 29fo 10 
S|z] 70 7 13] 7 o 26ſo 5 23þ 20 
= (31106 3 2110 & (eee 
7.1 x 14414? 6 26114 1 16] 3 14] 4 
S $77 2 15/117 5. 20] 6- $11 14 
©|[6]212 6 24'3 72 2 of $4. 
17 + ff SS Bo 
2181283 5 17;238 2 3312 6 24|2 |$ 
E191319 1 621 7 11934 I 1f]2 1B 
$12] 36 6 4] 3 5 14] 2 33j 10 
_ 73 4 $8] 7 2 2$Þ 5 3o'o 20 
$|3jx10 2: 1241} © B$|t © 2$1o 30 
182141147 © 16|14 5 221 3, 26jz 6 
Wi S583. 6 20/18 3 2j|v 6 24}1 16 
' ${6]220 4 24/22 © 26|\2 1 22/1 26: 
. . 71287 2. 28 25 5 30,2 4 20|2 2 
$19294 Oo. 32j29 3 10/2 7 182 32 
$191339 7 233 © 24;3 2 16:2 22 


So that by theſe three Tables, if you caſt up 
the Content of any Meaſure or Cack into ſolid 
Inches; you may eafily fint the Gallens un- 
der 2. Pints under p and Inches under 7. 
cither for Win: by the firſt, Beer an Ale b 
the ſecond, and' dry Meaſure by the third. 
One Example tor all: 

In Wine, ſuppoſe 9845 g. Þ. int 
Inches, it will make 42 0090—-33 7 20 
Gallons, 4 Pins, and 26 "$n 2; 3 
Inches. POT > 4 

Thus for all Pufhels, 
Pecks, an' all other Mca- 
ſures in Cylinders, o 


*# »/ # , «tle 
the Arca J; an *& v » \ 4 
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ly it by the lengrt2, it gives the ſolid Inches, For 
= 6h fay, As 1 . 0.78539 :: oo Dq . Area. 
Or eaiily by the Logarithm,Add the Log, of the 
Diameter / Ar er. this Log. 5.895085,it gives 
= the Area delired : Bat in mealuring the 


hergid 'or Hogſheads , and' other Veſlels fo - 


ured, (as ou were taught before,) you mult 
irds 


e two T of the Area of. the Circle at 
the Bung. 
Viz. As 1 . 0.5236-:: $0: Dq: to two Thirds 
of rhe Area. 
And, As 1 . 0.2618-:: So Dq. to one Third 
of the Arca. . 


The Logarithm for two Thirds is 9.718999, 

for one Third 5.417969, to be uſed as before. 

If you will not-meaſure.by Inches, bur by 2 
Gallon Rod, you muſt take the Cube Robots 6E. 
2.72,25,0f 231 and 282, which are 4 xy 14, 
and 6.557, and making Scales of lons, ſer 
theſe Meaſures by Compaſſes taken from a Dia- 
gonal Scale of an Inch, upon your Ruler exaQtly, 
and divide the fame into 100 Parts, fo is your 
Rod fitted to meaſure by Gallons and 100 Parts.. 
Ex. A Veſſel at the Head by the Rod 3 Gallons, 
whoſe Square is 9,at the Bung 5, 5, whofe Square 
183025, ſay,As1.9::.2618 , 2.336 =one third 
of the Arca;and,As 1 . 30.25 :: .5236 . 15.839, 
two thirds of the Area at the Bung; and 2.356 
4 15, $839 = 18.145: Now 18.195 x 6.8 the 
length, produceti 123.73, that is, 123 Gallons, 
and almoſt 6 Pints. 

Here is a Printed Figure has all the 3 Lines, 
Wine Meaſure, Beer and Ale Meaſure, and Dry 
Meaſure ; the firſt rwo are onc third of the 
Area's, the laſt for Cylinders is the whole Area; 
on either edge is a Line of $ Inches, every Inch 
into 1o Parts, the Scale is broken into 5 Parts, 
_—_— makes 40 Inches ; by an Example » will 
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F find 1.16, which dvubled gives 2.32 ; now 
17: 2.32 =2,69x 40 = 107.60, Which is 107 
ons and ar) halt. 

For Dry Meaſtre rake the whole Ares,þecauſe 
of Cylinders. 

Art the later end of the Book I haye inſerted 
Mr. Philips his Table for the Gaging of Wine- 
Casks thar are not full,it'is made ro Gallons and 
balf Gallons,and by proportioning may go near- 
er. Find the Content of the whole Cask,and find 
how deep the _ is within the Cask ; ſay,As 
the Diameter at t in inches, to'the depth 
of the Liquor :: So the Rad. of the Table 10000, 
to the Proportional Part. Find in the Table the 
Gallons and Parts that anſwer that Part Propor. 
then ſay, As 63 Gallons,the Gallons of the Rod, 


is to the proportional Gallon found : : $0 is the . 


Content of the whole Cask, to the Content of 
the Liquor in the Cask. 


& 5. This Parapragh-ſhews Rulesof Pradtice,, 


3. In the Embarteling and Ordering of Sokdicrs;. 
2. In the Qyartering and Encamping; 3..In 
Fortification.; and, 4 In Gunnery. 

1. Though this Curioſity ro a sKilful Sergeant 
Major will not be material,yet ro a young begin- 
ner,andeven to the better practiſed Soldier,it will 
be helpful. 

To order Soldiers into a ſquare Bartel of Men, 
take the ſquare Root of the Number, that ſhall 
be the de both for Rank and File : Bur it they 
be to be ordered ito a double Battc], take the 
__ Root of half the Number,and that wiil be 
the number in File, and twice ſo many in Rank, 
and if it be demanded to order them for times 
as many in Rank. as in File, take the ſquare Root 
of a fourth part. 

To order them into @ {quare Battel of ground, 


you may diſtyzc\./i6 then 12222 Order and y_ 
Oracr * 


_—_T1— LY $4 -$S; 
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(®) 
Order: Order, when the Centxes of their places 
are diſtant 3 feet and an half in Rank, and 7 in 
File ; open Order, when the Centres are 7 feer 
both ways. if it be a ſquare Battel of Ground, 
and the Centre of thcir Diſtances in Order;then ; 
As 1 . 2 :: So the Number of Men, to another 
Number, whoſe ſquare Root is the Number of 
Men in Rank : So by the help of extratting of a 
{quare Root, theſe fort of Queſtions are eaſily 


reſolyed. 
2, For rhe Quartering and Encamping of Sol- 


+ diers, called Caftrametation, it is requiſite the 


Quarter-Maſter General be skilled in Meafuring, 
and. all the under Quartcr-Maſters ought to 
$kill'd at Foot Meaſure, that they may lay out 
their Quarters as directed. 

Three hundred feet is the common Allowance 
for thedepth of ground that a Regiment,whether 
of Herſe or Foot, ſhould take up, the widencis 
muſt be an{werable to the number of Men. Two 
hundred fect for the Huts in length,and one hun- 


- dred for the Commanders and Sutlers before 


them ; Every two Soldiers to a Hut 8 feet broad 
and 8 deep, two feet one Hut from another, {6 
that there may be 2o Huts ſtand inthe 200 feet; 
the Alley betwixt Hut and Hut may be 8 feet, 
that is, 16 feet in width and 200 in length for 
40 men, which is 3200 feet, and for the 100 feer 
more 1600 feet, in all 4800, and there mult be 
2.5 Rows for 10e Men ; fo that for a Regiment 
of 1000 Foot , with Officers and Sutlers , will 
take up 120000 feet, which by the Table atorc- 
going, tor turning Feet ſquare into Acres, will be 
2 Ac. 3 r. Which, becauſe of ways, may be made 
3 ac. of Ground tor every Regiment,which may 
be 350 feet deep, and 370 wide, or near 360 

{quare. 
Now it 100 Men, Officers, Sutiers, High- 
ways and all, take uv a fquare of 360 tcet, how 
many 


e | ( 82) 
many feet ſhall the fide of a {quare be, to lodge 
10000 Foot Men? &«. Say,As 1000 . 1000d :: So 
is the ſquare af 360 = 129600, to the ſquare 
1296090 , whoſe Root is the feer required , 


Viz. 1138 feet, which is very ncar 3o Acres of 


Ground. 

For Quartering of Horſe, you mult keep the 
fame depth of 300 feet for fl and tike 200 feet 
for the Huts , th: Horſe Hurs muſt be 10 feer 
dorp and four wide , 12 Ho:{cs will ſtand in 
a Hut __—_ which is 48 feet long and' 1@ 
wide, and 6 feet a Street ; the: Huts for the 
Troops will be 6 for 12 Troops,and {6 imagine 
2 __ conſiſt of $ Troops, 5o to.a > 
it will take up,leaving 20 feet Streets and Crofs- 
Ways, very near as much Ground as the Regi- 
ment of Foot, ways and all, 360 feer=3 Acres ; 
ſo that 10 Regiments will take up 30 Acres : 
You may. very well allow as much ground, as 
both Horſc and Foot will take, for the General, 
Train of Artillery, Victuallers, &'c. and Parade 
_ {o that 120 Acres will well Camp 1 5000 

rſe and Foot, and al) Proviſions belides. 
From theſe Confiderations, you may be enable 
to mp an Army. 


Note ITT. Concerning Fortifications; by cu- 
ſtom ang nſe (neither great nor fmall Shor bring- 
ing ſuch danger as the Fear) Forrs and Fortifica- 
tions are leſs conſiderable, and are taken in a 
fhort time; therefore the late Engineers have 
Guagne it to lay open the Flanks,and to diſpoſe 
the Works, ſo as they may receive more Can- 
non, that the Enemy may be kept back from 
approaching too faſt, for all that can be done is 
to get and obrain time. 

[ have not room to enlar e, you may peruſe 
Modern Fortifications , and there you may find 
Crveral Varictics. 
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I will fer down theſe two Tables, and rhcir 
Uſes, which are {o ſhort and plain,and will be at 
hand, that more ſhall not be needed, ſuppohng 
= Reader already ſeen in the Rudiments ot 
the Art, 


Table I. FR Gorg. | Flank, | Curtain, 


333 { 200 | I5o 600 


10 
291 
$6; 


Table TL. 
Capital. 
Gor. Li. 


'SBNAS 
398 [437] 367 | 3 
I55 1196120312 
Both the Tables {uppoſeth the Interior Poly- 
on to be divided into 1000 Parts. Then if you 
elire that the Flanks ſhall ftand at right Angles 
with the Curtain, then by 744/e 7. it your Figure 
be an Hexagon, divide p p (Fig. is) into 1000 
Parts, make p # 333, pc 200, and railing e f at 
right les to pp, make ir 150, draw f' the 
Facesand ec « the Curtain,you may compleat the 
Work : Bur if you will nt: make the Flank ar 
right Angles to the Curtain, but open it a little, 
and have no ſccond Flank, according to Travaux 
de Mars, ſet off the Capital and Gorg. as before, 
raiſe the Flank at 98 degrees to the Curtain,and 

laying your Ruler on 2, ©. draw the Faces. 

Nor? : That this Proportion is one Third of 
the I:;tcrior Polygon tor the Capital, and if you 
uſe one Fifth or one Seventh for the Gor. 2nd 
Flank, it will be well. 

The ſ.cond way ſets the Flanks at right Angles 
to the Lines ot Detence. For Example: In 
Fip.'17. let it be an Heptagon, divide the 
Side into 1000 parts, look in 7ble 11. under 7 
ſet of 333 tor the Capital, and 242 for th& 
Gorges, draw cecult Lines trum 4 to c, which 
arc tne Lines of Detence, and raiſe ndicu- 
lars rom the Points c, and {raw cf for the 
Flanks, 


8 | 9 
312 | 300 
252 | 260 


7 
33 
42 
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Flanks, and f a for the Faces ; this being well 
underitood, may be applied likewiſe to liregs.- 
lar Figures. 


The fourth and laft Note concerns Gunnery, 
- the Qualihcations that Able Gunners ought to 

VC. 

Firſt, He ought ro have competent Skill in 
Arithmetick, to keep his Accounts fair, and to 
enter in his Diary all notable Shots and Occur. 
rences in his Art, to be able to caſt up the quan- 
tity of Powder fit for each Piece, the weight of 
Shor of all ſorts, whether Lead, Iron, or Stone ; 
to werk the Golden Rule in Proportions, to ex- 
tract the Cube Coct, which are formerly taught 
in this Book : He ought to have Skill jn Geome- 
try, to take Heights and Diſtance, to kagw the 
Diviſions of his Circle, Quadrant,and Quadrate, 
to know how to Level, and to lay Platforms, 
and to raiſc Batteries ; and though ordinary 
Gunners may be excuſed from all this Know- 
ledge, yet Maſter-Gunners, and thoſe that deſire 
re be knowing in this Profeſſon,mult not hereof 

be ignorant. 

e muſt know his Piece and Name, which are 
raken from the height of the Boreas in this fol- 
lowing Table annexed, which gives in the firſt 
Column the Names ot the Pieces ; next, the 
weight of fortified Guns ; the third, the height 
of x Bore; the fourth, the height of the Shot ; 
the fifth the weight of the Shot; the {1xth,Pow- 
der tor Proof ; the ſeventh, Powder for Service ; 
che cighth, Paces (5 foot to a Pace) the Piece 
{ſhoots point-blank upon the Level ; the_ninth, 
the utmoſt random the Piece mounted to 45 de- 

rees; the tenth, the Horſcs ; and the cleventh, 
ae Men required to. draw a Piece. 
f Names, 


P's 


Next he mult learn from ſome Gunner the 
Parts ot 2 Picce of Ordnance , ric ( aliber or 
height of the Borrs, tre Hollow Cyl:1iger, the 
Chamber from the touch-hole to 2 icer or 18 
mches where the Powder ard Shot lys, the up- 
permolt part next the Breech is the Baſe Ring, 
thoſe Rings trom whence the icce grows lets 
are called the Frcezcs, the vuppermott ot the Me- 
tal or Frecze at the Mourh 1s called Muzz/c- 
Rinsz ; thoſe rwo knobs that hold the Piece in 
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noe, the | rumons.ind the Neck : And all rtheie 


as the mature of Ladics, the length and the 
thicknels, and bigncis of the Carriage, the Tru- 
nuns and Tnany other things, were iorimerly ta. 
kn trom the height vi the bore, tic mult allo 
it [y* 
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be rcaly at all the Names about the Carriage 
of kis Picce, viz. to know the Sides or Checks, 
thc Axtrce, Spokes, Nave, Hoops, Tranſomes, 
Bolts, Plates, Hooks to draw by, the Clout, 
the bole tor the Linſpin, the Shafts, the Thill 
and Thill-bolt, the Forc-locks and Fore-lock 
Keys, Cap-!quares, the Fore-lock Pins and 
Chain, the Pintle and Bolt hole, the Fellows, 
Nayics, Bzrs over the Fellows, Stirrops, the 
Ruts of ts Wacel, Dowledges, Beds, Coins, 
Levers, Handicrews, ©'c. and to have ready 
his Laces, Spunzes, Cartridges, whether of 
Paper or Canvas, Formers of all ſorts, Shcep- 
$kins to make Spunges, Powder, Shot, Needles, 
Thread, Starch, Mariya, Twine, Nails, Hand- 
ipikes, Crows of lron, Budg-barrels, Baſ- 
kers, ©'c. Theſe being the General things 
he is to know and have ready, he is in par- 
ticular, 

1. To Tertiate his Gun, thit is to know the 
thickneſs of the Metal, £t the Touch-hole, 
Trunion and Neck, by which you judge at the 
ftrength of the Gun, whether well tortified or 
rio, this you do with a Colipcr pair of Com- 

alles, and it the Piece be Loine bored, the 

diameter leſs by the height divided by 2 is 
the thickneſs at any place, he mutt ſearch his 

Gun for honey-combs with a {earcher, or by 
reflection of a Looking-gla's, rhat the Tru- 
nions be well placed, that the Picce be neither 
rop-heavy or otherwiſe, whether the Piece be 

bored away or no. 

2. To D:ſpart his Piece, that is, to ſet fach a 
mark upon the Muzzle Ring or thereabours, 
that a ſight line taken upoa the top of the 
Baſe Ring againtt the Touch-hole by the mark 
ſet at er near the Muzzle may be parallel to 
the Axis of the Concave Cylinder. To do 
:his, take the Diamecters of the baſe Ring, and 
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the place at the Muzzle where -n intend the 
Di{part to itand, divide the Diftcrence of thee» 
two into rwo equal parts, and one of them will . 
be the Diſparr, which fer upon the Gun with, 
Pitch or Wax, or which.is the beſt way to 
frame 2 Diſpart as you ſce mn the Fig. (18.) 
and tic it about the neck of the Gun with 
Marlyn or Twine : But 1t you have not Com-- 
paſles, meaſure the Circies about, and work 
with them. 

3. Tobe knowing in the weights of his Shot, 
which he may do by knowing the we:ght ot 
one; as a Bullet of Iron of 4 inches Diameter, 
is. found by Experience to weigh 91. Say, as 
the Cube of 4 is to 9 |. ſo 1s any other Diame- 
ter Cubed to its weight: or as 91. 15 to the 
Cube of 4, ſo is any other weight to the Cube 
Root of its Diameter. Lead and Iron are in 
thei weight ncar, as 2 to 3, that 15,4 ſhot 0: 
2 |. of Iron, and a ſhot of 3 1. of Lead will have 
the ſame Diametcr- or height. Iron to Stone 1s 
as 3 to 8, Lead to Stone as 4 to 1, that is, a 
Bullet of Stone of 151. is equal in height to a 
Bullet of.. Lead. of 4ol. Theretore knowing 
What a Bullet of lron of any Diameter weighs, 

ou may find the weight of a Bullet ot the 
ame Diameter of Lead or Stone, by ſaying, 
for Lead having the weight of 9 |. of Iron tor 
4 inches : if 3 give 2, what ſhall 9, 6? And 
tor Stone, it $ give 3, what ſhall 91. 3, 37? 
and fo of any other : it moxe exactnefs be re- 
quired, feek tor it im the Tabic of Metals, 
Pag. 17. 

4. A; the Shot is regulated bv the Cubes of 
the Diameter, fo 1s 1!1e Powacr; tuppoſe one 
pound and half of Uowder be a charge for a 

alconof 2, 68 Bore or Diameter, what weight 
in Powder witi be ht tor a charge of Cannon 
of 7. Say, as the Cube of 2, 68, to 1,51. of 
Powdcr, {0 Cubc ot 7 to26. Hz The 
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6. For the Tontmar in great Guns, and the 
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At! "8% C Cit © is. CHILE: TYGE ay LIgSCE 
will cariy to, 1 matter thut devends upon 
MUNY UNECTTAINTICS, AN Cxactt an{Wer will NCVEr 
he £101 re foch cueſtions, there is ſuch varic- 
2 WENG tf of the Bore, in the | '''s 
at the Shot, 1 the leveilins and « Hon, in 
the Air, Wind, 27'c, But tor ail tacic duncul. 
(103 an \ole (annaer Will $0 Near tne mark, 
«0 ! h« * CM id rs Point bland OT R git RANGES, 
the M: dls Ranrnes and » — Ranges; tlie 


former Table g! ves you the Icvel Ranges of 
each Piece, under the Title of Paces point 
Blank, fhye teet to a Pace, —_ is the belt di- 
ſtance for Batteries ; the ſame gives you the Ut 
mot Random accounted near tc n timcs tl 

former level Ranvze ; and tu: al orhc r Moun. 
ries while Gunners have a0-0eec "4 which I ſh 14 all 
not live to {ve,t ho the Tablctoev 'y 11% PINS 
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Cannon of © 750[1275\ig 20 '1785;180 

Caunon of 7\6751114711431011489 1606/1620 
Dem.Cannm 5:5 [1062/13 32511425. 1 48711500 
Cut. 750 11275/159011710,1785]18c0 
[Dem. Culv. 172511222!153711653'172511740 
ISaker. 625|1062/1325 1425,1487 i 5ool 
Minion. 450 265] 05.4/1026 [07111080 
IFr'c n. 550l F50,1166{1254 | 3OJIL 320 


For ſhooting 0 Mortar-2ieces which are cle- 
vated above 45 degrees, and ncarer to go z you 
mult ox much practice to come ty bc pertect, at- 
rer. a hot or two be made you will bc belt able 
29 bun ge how you mult order your Gun, keep- 

{ti]l ro the fame Powder, the alteration 
w tercot will alter the ſhots Random, you may 
have Tables in mott Books of Gunnery, whick 
you may prove and approve. 


g 6. Pr oble 2ms for Practice of Plain an SD 
rical [1angies upon the Sphere in Plano, with 
the ordinary pro portions thereupon, P; oble ms IN 
Geoor aphy and Navigation; Dyailing, 4 New. 
Prejetizon of the Sphere ;, # pars: cular Dyal. 


Prob. 1. Of theſe thice, the length-of a Per 
$7 0 lar ſtyle upon an Hor zonal Plain + 

The lengrh of the $h3dow+: 3. The Altitude 
of the CG) above the Hortzon, any two- being- 
given to find the third, {ce (Kg. 19.) Say, asin 
pan { S. as AC. AB; * Rad. Cor, of ARC; 
the upper edge. of the C) 4 15/ the height of 
the Centre. Turn the Figure upwards, 1t 19 


the lame upon a Wall. 
Prob. 2. Of theſe Three ; 
Mit. 0! the GC) Or #3 2 


The Meridian 
The Elcoutzon of he 
H 4 Pos; 4 


ti 


—— 


et 


1c C omple ement - wa 


e2znht of thc Pole) ---—- Merid. Alt. = Declina- 
tion South. or Merid. \it--——AR Equi.=Pe- 
G14 19Nn N., The greate:t Deciinatioan is tound 
nw conitantiy to bc 23 deg. 30, 


DO 


2,00. 2, Oi theſe Five ; I, The great eſt Decl. 


. . . | | 
CG); 2, Longi.ude of the G*, trom the next E- 
& . 
Em PP. a. # = PM YO” 
qQ.1!. L) * Js L Ne (o Rtieht \:COITION ; 4. The 
Tool. : 5 RWIPT , * 5 ] 
+ " 12 Tir at þ 4 C M ar TM iy 4 he Angle Th 
. * . z . 1 © % ” . 
T.I1C F Dt of x \\ 12 LAll IVACll £ *. I ny WO > _ 
— CY <7 7 ' + | gant y+ » \# , Y P Ia 1 » 
z hen % /nN &\ [ LING &  & & Py | 1 # I . L4i4nw 
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£, V © ariznt Z ata, Cary 15 thcnrit part 
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13Y « P; 1 JW. SS FSI &. "a FI 1 '* 
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. .F - £ 
& C) me fourth, and tne Angie) the htth, any 
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—_— | FRgent 1 — | F I 
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5% Sg AO . 4 
the Pines t5 right \nT; /*\S$ DCLOre ta Tl 
* 
T a6 of | . N J __ = 
{ that th: er}. + NC (+) and 1tS r12Nt 


{ 

Alcenahon from the beginning of Artes aretr UC 

in tne 1, it Quadra nt, bur mult be 6 tracted in 
he {econd Qin; drant and added in the thn d 
rom or to 139 deg. in the tourth Quid Aranc 

C | | 5h .cted trom 360. 

Prcb. 4. The Right Alc. G) the OC 
day, the right Aſcent: onof Mid-heaven,any two 
being 2iyen to ftnd th _ tor the right AC | 
4 Tume from Noon <= 1 Shit. \(c. of f Mad. hcaven 


- 


' ry $*/\* A? , — \ ws Y þ , _—_ 
2' 14 | | T 254 from LWOOHNCTIL Lit MHC.6 W\1vf heaven 
h ” FI Ny | = i . N . 5 
——— | 12 \*c » {© LTTCE TL A$11 Af C:( ) right Alc. n 
diid-he Iven=———Time BY n 020. 
[Pi I'M EI. thy {c SIX - .þ le 739 (919 of Fi1}C 


Pole; 2. - cl e) or X; 3. A ritude ct t; 
Or; 4. | NC Ailtance of the +) 01 CH 17 111 TI3C 
Mori wn 5. he Azimuth of tix GC) or # trem 
nc NCt 'he Angle } ria ' r MH ſhcow- 
uY 12s Bey KWON IN reſpect of tis Pole or 'Zc- 
nth,» any three given to find Pri ret; For in 
the Obitque angled AL N. {;. N. 15 the corn- 
plemen Pg of tac Klevation, th: 


(91) 
compl:ment of Nec the ſecon q, 7.7: the com- 
plement of the &) Alr. the third : "The Ang'eat 
N 1s the diſtance ot the ©) or # from the Me- 
rid. = to the time of the day rhe tourrh, the 
Angle at is the fitth, , and 2t '7, the ſixth. 

Prob. 6. Of - ſe Five; 1. The Elev. Pole ; 
2. 6) Decl. 3 Alt A oy : 4. G) Azimuth. at 
6; 5. The 7) P »g1tion i arent of the Pole and 
Zenith; 1 y two given to hnd any one of the 
re: b, for in the right Angled / y ce. LarY is 
the frit, Ybthe ſecond, b c the third, Y. c the 
for th, 2 2nd the / at 6 the fifth. 

Prob, 7. Of theſe Five. 1. Decl. G). 2. Ele- 
vation of the Pole ; 3. The Amy.irude of the © 


4 
th 
Fi 
| 
TY 
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Ting or fetting ; 4. The Angle of the Horizon 


" ” | ] - : | & #7 , 4 6 is " p 'Y 44a 
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Nas» Tleas » Anolan F or +] 
Nos, that the Angle _ La No, is the 


Pp ne Aſcet x. Datt.w hich r1:ght be fe —_ 
$44 I1 5 I EW T IC, 4 " * "II CL 4a & % > ® 
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time ſhewer!h how far the ( < ith trom 11x 2 
Cl: ck, may be the time. of the G) rif. and ſet- 
tt, 

Mate, That if the Elevation of the P; Ie, and 
G) Decl. be both either North 01 Dot © outh, 
then the right Alc.-----Afc.Þi#. ZobLAſcenit- 
ON, nd adaed = ob.1 Jue | £:1CC110:1 ; but th the 
þ.1 : at! 11 Oo! the Pole, ald's! . $1 Co 120 TIC OIC 
N wth the other” SN th, then add {1 - 


Alcenl. and {abitract for the efo:n'ton, 
k , L” MI i , \! { + 1 ST 6.5 7+ 
+ 0 % L 7 tic L\1 "7 _ & i COIL i Vit 
: vl 5 i £Y th [ = 4 +; '&s 1 \wgst 
S._: al | A 1 Li # | L 12 | t CY Lt 1] #1 IM LY 4 3 


Pole be greater + a the Comn.cment of 
torth Dechnation, then that 1a iterb no! 
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than the South Decl.then the Star riſcth not; and- * 
if the Elevation of the South Pole be greater than 
the Complement of the South Declination of the 
ſtar, then that Star ſetteth not, if greatex than 
the North Dcclin. then that ſtar rifeth not. 
Note, That if you double the ©) ſerting it is the 
length of the day, () rong the length of the 
night, and halt ot that is the ſemai-diurnal Arch. 
Note, Becauſe the obtaining of the Hour and 
Azimuth is very uletul by taking the height of 
the ©, I will here ſerdownan Exam. of them 
both, after the manner of the laſt Problem in 
Spherical Ls. In the Lax. $1. 30.theC) height 
329 the Decl. 182 hrlt for the hour, thea the 
Azimuth. Hour. 
Co. pole 38 3o ar. 1. 0.205850 
Co. 1Nec.72 oo ar. 11.0,021722 
N-—33 30 
Co. Ht--58 oo 
L-—--91 30 
24.30 
Half 7, 45 45 hne 9.855059 
Half X 12 15 fine 9.326699 
7.. 19.409368 
Sine 302 26/ halt 7. 9.704684 
The hour $ a Clock and 1 min. 
Azimuth. 
Co.pole 28 30 az. 11.0.250850 
Co. Ht. 58 00 az, 11.0.071579 
X—19 30 
Ce,Dec.72 00 
{----91 30 
N—-F2 JO 
Half 'Z-53 45 hne 9.645706 
Halt X--26 15 fine 9.645706 
19.778231 
502 47/ half 9.889115 
The Az.502 47/ from theSouth. 
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Note IT.Of Geography,which is the knowledg 
of the Habitable World,and the mea{urcs there- 
of ; firſt, yout mult know that the Latitude of 
any Place is the diſtance of it in degrees and 
parts from the Equinoctial ; the Longitude is 
the diftance trom the firſt Meridian placed by 
Ptolemy in the Canaries, but the molt of the 
lateſt Geogr. place it in the 4zgrcs. From Welt 
to Fait the account 1s by degrees and parts, or 
by hours, accounting 15 dcgrecs to an hour, 
and for every degree four minutes, and every 
minute four feconds. 

The Zones are fue ; 1. The Torr: Zone bee 
tyivt the Tropicks, two [emper 1e berwixer 
either Tropick and the Artick an41 Antartick 
Circles, and two [rigid trom them to both the 
P0.CSs. 

The Climates and Parallels lie parallel] to the 
Equater, A Climate is a Zone or Girdle that is 
contained betwixt two Circles parallel to the 
Equator, thoſe Circles have the longelt days dit- 
tering halt an hour, the middle Cucle zerwixe 
them has a quarter ot an hour diftercace trom 
the Extremes. 

In reſpect of the ſhadows, the Inhabirantsare 
ditterenced into Ampinſcrr, whoſe thadows are 
{Ometimes in a year round about them, Eaſt, 
Welt, North and South, being thoſe that inhabic 
the Torrid Zone. Hvrteroſcii, thoſe that have 
their ſhadows one way as in the Temperare 
Zones. Perifcii, thoſe thatin a day may have 
their ſhadows round about, as in the Frigid 
£4.)'IN'S» 

In rcſ{p2Ct of the ſituation, tho Iahabitants 
are Perieci ans that dwell nnder tne fame Meri 
dian, and in one Parallel diametraily oppor 
1m that paraiel, they have the fame Winter ang 
S mractr at contrary times, unlcls in the frigid 
£20; ute: ans dweltin like varailel trom the 
Lquator, 
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* Equator, the one North,the other South, and un- 
der the ſame Meridian and Longitude; Art ipoaes 
are thoſe that are Diametrally oppoiite by the 
Centre of the Earth : they have contrary Winters 
and Summers, and days and nights contrary, if 
out of the Torrid Zone. 

The next thing is to confider the Maps, firſt 
of the World in General ; which have theſe Cir- 
cles, the Equino#ial, Ecliptick, Trop. cks of 
Cancer and Capr:corn,Circles Ariick and Ant ar- 
rick, Meridiansand Parallelsfuch a Map ſhews 
the Effigies of the Globe of Earth in Plano, 
and in it you conſider what places are North, 
South, Eaſt or Welt by the Meridians and Pa- 
rallels, and conl1dering any Province or Place, 
you preſcnt!y {ce how- it is polited to th: North 
or South by its Latitude, to or from the firſt 
Meridian by its Longitude, then in what Zone 
or Climate, what is the longeſt day, Latitude, 
Longitude ; and it is coniiderable that Geo- 
E74p 1crs make the right tide of a Map the Eaſt, 
the left Weſt; the North the higheſt, and 
South the loweſt parts; next for the Liſtance of 
Miles, the Italians and We account ſixty toa 
degree, which would an{wer a mile for a mi- 
nute, but-it holds not true in either, for ac- 

cording to Mr. Norwood, near 76 miles Engliſh 

make a degree, and in Italy at Bononis accord- 
ing to Ricc:olrs 66 ; however let the account be 

60 to a degree, and then to reduce thoſe to Ex- 

ah, ſay, as 6 to 7, ſo is Engliſh miles to 

Aſtro. miles ; and contrarily, as, 7, 6, fo Aſtr. 

miles ro Eng/. How meaſures in Feet of moſt 

Countries agree, you may hnd in the Table at 

the end of . Book, Entituled, Foreign Mea- 


ſures and Werghts compared with the Engliſh. 


In all particular Maps you have a fcale of miles 
to meaſurc the diſtance of places, if thoſe p'aces 
lie within the opening of the Compaſlles, ut 5 way 


Tr, 
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ther, then by a Ruler turn the Compaſics oftner 
about. The Globe of the Earth hath tor its Su- 
pcrhcies, Land and Sea, near the one equal te 
the other, the great Continents of Exrope, A/1a, 
Zifrick and America, are called the Firm Lands 
or Continents ; the reſt are 1/umads rounded by 
the Sea ; Peninſula's joined only by a neck of 
Land to the greater, as the Morea,Cc. I/thmus 
that very neck, Premontory high ground that 
uts out into the Sea. 

Again, the Seas are divided into Oceans or 
Main Seas, and the Meazterraneum, or Midland 
Sea. A Gulf is part of the Sea, almoſt cut off, 
as the Balt1ck Sea. A Streight is the part cut off, 
as the Streights of Gibraltar, theſc are the Ge- 
nera]Heads : And fora more particular practice, 
conſider Figure 21. wherein N. is the North 
Pole, S. the South Pole, E Q part of the Equi- 
noctial, A and B two places in the Northern 
Hemiſphere, D, C two im the Southern, A B, 
AC, and D C are part of great Circlespaſl 
betwixt thoſe ſeveral places ; Q B the yore . 
of B, E A the Latirude of A, both North, FD 
and C Q the Lat. of Dand C South. LANB 
= 4 DSC is the Difterence of Longitude, of 
A and B or DandC, the 73s N A Bard ABN 
ſhews the poſition , how one place lics from 
another : Therefore fr{t, it two places lie inthe 
{ame Meridian, both on the North-{1de of the 
Equinoctial ; as B and F : Q B being the Lar. 
of Band Q F of F, the difference ot their La- 
titudes B F 1s their diſtance in degrees ; it one 
he on the Equinoctial, th' other nor, as Q B the 
Lat. of B. is the Diſtance, it one have N. Lat. 
th* other South as B and C, the ſum of both 
their Latitudes is their Diſtance B C. All which, 
and {ome other varieties, as being both upon 
the Equino&ial, are calily underitood upon the 
Scheme, 

And 
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And for mere Exact Rules to know the Dj- 
ſtances, and politions of Places, confider the Tri- 
angle A N B, there are {1x parts in this oblique 
Spher. /*.. A N the Complement of theLatitude 
ef A, N Brhe Complement of the Lat. ot B, A B 
the Diſtance of Aand B ina zreat Circle,{ AN 
B the Difference of Longitude of A and B, the 
{ N A B the polttion how B bears trom A,trom 
the Merid. towards the Eaſt, and the NB A 
how A bears trom B towards the Welt. Any 
three parts of theſe {ix being given, to find any 
of the rclt, ule the Dectrine ravght before in 
oblique Spher./\s.1t both rhe places be in South; 
Lat. as BC it is the ſame with the tormer, if 
one be North the other South reſolve the /\ 
N A C. Theſe Rules lerve to find thediltances 
and po'ition of any two otars atter the fame 
manncr. The > C A B may by help of the 
former Rvyles be likewiſe refolv'd. 

Laitly, To know how many {quare miles or 
perchcs there are in the whole Earth, or in any 
parcel or part thercot included in a Triangle, 
as A N B tor the tormer,hnd how many ſquare 
degrees there are on a Sphere, whole circum- 
terence of its greatelt Circle is 369 ; lay, by the 
Rutles bctore ravght ; As 7.22 : : ſo {ſquare of 
360 (=129600) to the ſuperticies ot the whole 
Sphere in ſquare degrecs 407 314, and ſuppo- 
ſing i1xty miles in a degree, therc will be 3600 
ſquare miles in a ſquare degice (though there 
be more in the Curve) which gives 1466330400 
ſquare miles in the whole ; ut to reduce theſe 
to Engliſh miles : fay, Q.C=36. Q 7=49: 
{o 1466330400 to 1077302266 Englijh miles 
by the Back Rulc. 

But it it be a Spherical Triangle, as A N B, 
or any other, as ABC, and it be required to 
give the proportion of thar /\ to the whole 
>vpherc, according to Mr, John Leak's Rule, de- 

monitrated 
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monſtrated by Mr. Foſter, add all the Angles of 
the Spherical Triangle together, trom which 
{ubduct 180 deg. divide the reſt by 720, it lIcaves 
th- dez. and min. in Proportion to 360, as that 
Triangle to the Sphere. 


Note II. Of Nawigation,which teacheth how 
and by what means 4 Ship may be directed on 
the Sca to the Place or delred Porr. 

In ſhort Paſſages, where you ae ut 2 ſmall 
time without tight of Land, ths Compaſs and 
knowledge of the Land and Sca-marks are fut- 
hcient ; but in long Paſſages, where, behdes 
the Compaſs, Lead and Log-line, there are rc. 
quired Initruments to take the Latirudes, and to 
enquire after the Longitude and Diſtances. You 
may conlider the ſame as one {imple Courſe, or 
compounded of many : There are three ways 
of pertormiag both Courſes ; 1.. By the Pla: 
Sea-chart ; 2. By. Mercator's Chart ; or laſtly,by 
a Great Circle. laſt is in part taught by the 
Rule in Geography lalt mentioned , of the di- 
[tance and poſton of Places, but is not practi- 
table a* S2a, The hrit may icrve ncar the 
Equinoctial, but farther off and in long Courſes 
Ss falſe ; the ſecond is true in all Courſes, and 
ght to be molt practiſed; rhe firit and {:cond 
ways are practifed alike in plain Triangles, the 
Iifterence only, that the Mcearidians are nor 
qually di\ ded in Me ca70r's way z but you muſt 
te the Table at rhe later en4 ot the Baok, 
piled, A Table of Mcridional tiles, whereas in 
MainSailing all the Lincs are cqually divided : 
"he Practice will beit apprar by theſe tew Pro- 
(ems. 

Probl. I. To convert the Renbs or Points of 
ie Compaſs into Degrees of Inclination tu- 
'ards the Meridian Line, and contrarily. The 


lariners divide theuw Cm_ (which repre- 


{catcth 
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fenteth the Horizontal Circle) into 32 parts, 
called Rambs ; but ithad been tar bettcr t6 have 
uſed 360 degrees, to have been accounted from 
both ends of the Mcridian Line towards Faſt and 
Weſt: Bur becauſe this Divition is nor uſed, take 
this Table, which will convert the Points of the 
Compals mto degrees and minutes of the 4 of 


Inelination wita the Meridian, and contrarily, 


Theſe on this fide | Angie of | Theſe on this ſide of | 
the Weſt th 7me to-| Inclmar. | the Eaſt incline to- 
wards the Wort lien with the | wards the North-end 
of tle Meridian, Mer.L. | of the Meridian. 

Rumbs. North, Rumbs. 
North by Weſt. | 11 15/] North by Eaſt. 
N.N.W. 22 30]N.N.E. 

[N.W. by N. 33 45 |N.E. byN 

North Weſt. |45 ©oo| North Eaſt. 
N. W. by W. |56 | 15| NE. by E. 
W.N. W. 67 3o0]E. N.E. 
W. by N, 78 45 E. by N. 

| Welt. 90 ©0 Eaſt. 

Weſt by South. | 78 45 | Eaſt by South, 

W.S. W. 67 3o[E SE. 

S, W. by W. 56 15]S.E by E. 
South Weſt. [45 oo| South Eaſt, 

S. W. by S. 33 45|S.E. by S. 

S. S. W. 22 30|S.S.E. 

S. and by W. CLETE! S. by E. 

Rumbs. South. Rumbs. 

Theſe on this fide W. Theſe on this fide E, 
incline to the S. _ incline to the S. end 
ef the Meridian. {| of the Meridian. 
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If you accomt to quarter .of Points, «dd 
29 48 tor one quarter, 5? 37/ tor two quar- 
ters, and 8? 2.6/ for three quarters. 

Probl. 11. A Ship {iling under 2 great Circle, 
to know how many Engliſh mit's an{wers the 
degrees : It it fail dwe<tly N. and S. it is under 
the Meridian, it E. and W. under the Equinv- 
ctial; fay, As 1 degree gives 70 miles : : So de- 
grees gone give the Eng'ith mile. 

Probl. HIT. A Ship faiiing.unler any Parailel, 
to know how many Englith miles an{wer tothe 
number of degrees 1 that Parallel ; fay,As Ru. 
Sz. co. to the Lat. of the Parallel :: So is the 
number of the degrees in that Parallel, to the 
number of Great Circle degrees; which turned 
into miles, gives the Aniwer. 

Prob!. 17. The Rumb, the Diſtance upon the 
Rumb in miles,(60 to a degree,) the D/fference if 
Latitnde in miles, the Drfference of Longituge 
in miles,any two of theſe given,to hind the other 
two: In a plain right {d A, (fee Fig.22.) where 
A is the place from whence the Ship fails, the 
Rumb N. E. by N. therefore the Angle of Incli- 
nation BA C by the Table is 332 45/, its Corr- 

lement BCA 56? 15/, Crheplace to which the 
hip is to fail, AC the diſtance in miles 909 
miles, AB is the difference in Longitude 35 3 miles, 
B is in Latitude 59? 36/=A.CmLatrude47-, 
therefore AC is 855 miles; this is according to 
the plain Sca-Chart : Bur according to Mervcaror's, 
you mult hn4 tie diltance A C by the Table of 
Meridional milzs, thus ; Uſe the ſame dire tinas 

ven in the Ne tor Geogr 4p 5y,the vlaces being 
-_ on one 11de of the Equinoctizl,luoitract rhe 
Merid. miles an{wering 47?, wiz. 3202 from 
the Mcrid. miles antwcring 59? 36/, wiz. 4485, 
reſt 1278 miles for the diitince A C. This 
bring the only diFerence in thel:* two kinds of 
(ailing, and thuz ovlerycd, the Reſolution of this 
I 2 LO, Will 
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{\ will perform all {imple Courſes ; ard if it be 
compounded of many Courltcs,you muit ſo many 
times muitiply your Operation. 

\ Note IV. Concerning Dialling. To make an 
Horizontal Dial, you muſt calculate the diſtan- 
ges on the Horizon to the Meridian, to cach 
hour, halt hour, and quarter, by this Rule; As 
Rad. to Sine of the Latitude : : So Tang. ot the 
Equinoctial hour from Noon, to the Tangent of 
the Horizontal Diitance trom the Meridian, of 
thac hour, helf, or quarter. 

If you delire ro calculate for every minute, 
then you take every minute for the Equi. hour, it 
for every quarter,then begin with 3® 45/,79 30/, 
11? 15/, and 15 for an hour, &c. To make a 
Dial for a full South Wall, is the fame with the 
former, only changing the Sine of the Latitude 
to the Coſine. 

For a declining upright Plane, you mult firſt 
hnd the Angle of the Mer:aan and Subſtyle thus, 
As Rad. to Corang. Lat. : : Sinc Decl. to Tang. 
defired. Secondly,the height of the Style above 
the Subſtyle, thus, As Rad. ro Colt. Decl. : : Co'; 
Lat.to the Sine of the height de:ired. Thirdly the 
difference between the Merid. of the Planc 2nd 
Place, As Si.Lat.to Ran. :: So Tan.Decl. ro Tang. 

deired. Fourthly and laftly, you mult hnd the 
Angles which the Hour lines make with the Sub- 
ſtyle line, which 1s the Mcrid. of che Plane; As 
R2d.toS1i.of theStyle-height above the Piane :: Sv 
1 the Tang, of the Hour line from the Merid. 
of the Plane, to the Tang. dehred. For a Meri- 
dian Dial,where the Plane looks tull Eait or Welt, 
the Hour lines are all parallel to the Line that 

paſſeth from Pole to Pole,which is the hour of G; 

then fay,As Rad. to the height of the Style in any 

known parts.cf a Scale : : So is the Tangent of 
any hours diſtance trom 6, to the diſtance thcre- 
ot in the ſame parts. 

Now 
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Now for 2 Mechanical way to make any Dial 
to any Planc , whether deciiming, recyning or 
inclimag, crovked, bended,or any ways uatvca, 
without any notice taking ot any ſuck declina- 
tion, reclination, &c. by the help of a large and 
ood Horizontal Dial, which muſt have a ſmall 
Bok in the Centre to ſufF:r a {ilkThrcad or Hair 
to go through ; you may work thus under the 
Plane : Where you intend to make a Dial,draw 
2 Level Horizontal Line by a Carpenter's or 
other Level, to this Line f{cr a Scaffald or Frame 
of any board or bvards decp according to the 
bign-fs you intend the Dial ro be ; this Scaffold 
mult be level likewiſe. 

This being titted, and by any other true Dial, 

ninoCtial Ring,or by the height of the &,your 
Mmute-Watch rectified, or othcerway, find the 
true Time of the Day,and placing your Horizon- 
tal Dya! upon the level Plane, keeping it to the 
true time of the day, by removing it toand tro, 
ou my by the thread trom rhe Centre, carried 
y the edge of the Gnom-n, tind our the Centre 
ot th: new Dial, if it will have a Centre, which 
mark, and by. {inail racks tatten your Horizontal 
Dyal in thar place, that it may not move the 
thread or hair carried by the edge of the Gno- 
mcnif continued in cither Pole, and is the Gno- 
mon to the new Dial; the perpendicalar Line 
under it taken by a {quare is the Subltyler, and 
the Style may be fattened co the Plain by help 
of tha: thread. 

Now to draw the Hour lines,do this; Lay the 
threal.tived rorhe centre of the Herizontal Dial, 
over the Hour lines and Qu1arters, and mark out 
in the Horizontal Line o.: the ptam where they 
interſect ; Lines dravn {tom the centre of rhe 
nev/ Dial to theſe Points, arc the Hour lincs : 
But fome Hour lines may run off the Plainy: Or 
by reaſon of the croukednels, or ſome Pillars 
1 3 | may 


(10z) 
my hinder; to —— as large 2 ſquare 
or oblong upon the Horizontal Plain as you may, 
and transfer (Dy help of rhe Centre thread) all the 
hours from the Horizontal Dial into the Lines of 
the outlide of rhe faid ſyuare or oblong ; now if 
r0u bring 2 thread from the Centre of the new 
al, and reft it upon the hour Points marked in 
the fid {quare,the Centrethread of the Horizon- 
ral Dial, carried only to.tonch rhe other thread, 
will deſcribe the Hour line delired, whether upon 
anevenor uneven Plam that bave Centres tor the 
new Dial; bur if the Line carricd by the edge of 
the Gnomon of the Horizontal Dial will not 
meet with the Plain,as in all Eaſt and Weſt Plains 
much declining,then muſt you fix up a board or 
other matter ro receive the Centre by the {ide 
of the Plain, and then fwxing a thread there,by 
that and the other thread you may ſtrike all the 
Hour lines, as was betore ſhewed in crooked 
Plains,and the thread from the Centres being the 
new Gnomon, mult be fixed to the wall by two 
ſtays. 

This may be practiſed with as much curiohity 
2s any other, and will-be ſure and exact. 

Note Y. The Deſcription and Uſe of an Unt- 
wverſal Dial for all Laritudes, being a Projection 
of the Sphere in Plans, preſented to his Royal 
Highneſs, 40 1665. for his particular Uſe at 
Sea. 

One Hemiſphere being circumſcribed by a Cy- 
linder , whcrein the Equinoctial and Cylinder 
touch, let the Hemiſphere be conceived fo ro 
extend from th2 Equinoctial , that the two Co- 
les, and all the Meridians, may touch the Cy- 
linder in the Tangents of the Degrees and Mi- 
nutes of the Meridians, ui: the Meridians will 
be ftreight Lines, <]! the Fari'iels Circies diſtant 
from one another as their Tangents; and tor 
particular uics, ict the Hemſohers have upon the 
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InterſeCtion of the EquineCtial Colure and Equi- 
noctial Semicircles, at each degree diitance. 

Theſe, as likewiſe the Ecliptick, and all other 

Circles deſcribed from that Point, will be Ellipſes 
on the Cylinder: Having this Cylinder thus tur. 
niſhed, hymg it upon a Plain, fo that the Equi. 
no&tial Colure may touch the Plain, let this Cy- 
linder be orthographically or perpendicularly 
projeted on that Plain ; fo have you the Dial or 
Hemiſphere now before you, the demonſtration 
whereot will be roo tedious for this place. The 
deſcription thus : The point of and is the 
Centre,the uppermolt Line divided both ways in- 
to yo degreesis the uy — Line Yothat 

atright Angles down is the ſemicircle of the 
uvinoctial Colure, the two edges are the Sol. 

ſtitial Colures, and ſtand for the Meridian of 12 
« Clock, all the ſ{treight Lines trom top to bot. 
tm are the Meridians or Hour lines to every 
quartcr of an hour,1 5® of the Equinoctial above 
being an hour ; the Meridians on both edges are 
number'd from the Equinoctial to the Pole, and 
from the Pole to the Equinoctial to 90%. The 
Parallels tro the Equinox are drawn through 
every degree of the Meridian, and are {o num- 
bred both on the edges and on the middle,being 
the Axis of the Sphere,upon the Quadrant on the 
left hand are drawn ſeveral Elliptical lines,which 
repreſent the Circles formerly ſpoken of,defcrib'd 
upon the Centre, being the point of Eaſt and 
Welt to every two degrees. The Ecliptick is 

drawn both ways from the Centre PF and x, 

declining 23 degrees 30 minutes upon the Mert 

dian, and divided into Signs and Degrees by 
thoſe Elliptick Lines, 
The back fide of the Inſtrument h1s many 

Ules ſhewed in the beginning of the Book; 
: hoſe of this ProjzCtion tollow. 
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Uſ: i. Having the ©) place, to find his Decli- 
nation, Right Aſcenſion, or by either of theſe ro 
find the CG) place. Firit, tind by the day of the 
Month on the back {de the &) place, which ſeek 
m the Ecliptick, rhe Parallel thar paſleth by that 
place ſhews thc &) Dechnation, and the Meri- 
dian the &) Right Aſcenſion in the Equinocttaal ; 
fo likewiſe th: Declination or Right Aſceniion 
given, ſhews the (:) place. 


Uſe 2. To re*tifie the Centre Thread to ſhew 
any Horizon,or 2ny Line of Eatt and Welt which 
paileth to the Zenith, or any Inelination to the 
Horizon or Equinoctial, that any point upon the 
Hemiſphere ſhall make with the Horizon. The 
Centre thread }aid tothcLatimde of the place on 
thc lett hand in Summer, or on the right hand in 
Winter, will repreſent the Horizon ot that Latj- 
tude by rhe greater figures which come numbred 
from the Polc. And 1t you lay rt to the Latitude 
from the Equinoctial numbred by the ſmaller F:- 
gures on the right hand in Summer, or leit hand 
m Winter, itrcpreſcentsthe Line of Eaſt or Weit, 
and the point in the Meridian ſhews the Z2nith, 
Or any point upon the face being ict out by the 

arallel and time of the day, laying the Centre 
thread thereto, it thews on the edge how many 
Degrees it inclines or declines to or frum the 
EquinocEtial, :2nd thar being added inal! Northern 
Signs, or {ubitractcd in Southern to or from the 
Equinoctial height ( which is always = to the 
Complement of the Lariudc,) it gives the In- 
clination or Angle a great Circle pallng by the 
pouit given makes with the Horizon, 


Uſe 3. To know the time of Riſing an Set- 
mg of the C), the Aſcenſional Difference, the 
Amplitude, and the kngrth of the Day or N __ 
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By the laſt Propoſition lay the Centre thread ts 
the Meridian fr an Horizon , wherever the ©) 
parallel cuts it, amongſt the Hour lies, it gives 
the G) riling and ſerting, and the Elliptical line 
which paſſcth by that place gives the Amplitude, 
or the diſtance in degrees trom the Eaſt ; the 
Meridian of the () riling carried to the Equino- 
ctial,ſhews the Afcenſional Difference in degrees; 
laitly, double the &) ictting for the length of 
the day, and rilng tor night. 


Tſe 4. To find what time the &) will come 
Fait or Weſt,and what height the &) ſhall kave 
at that time. By the ſecond Propolition,lay the 
Thread to the Latitude told from the Equino- 
ctial in the edge on the contrary fide to the Hori- 
2:0, that is the Line of Eaſt and Weſt, and fol- 
lowing the © parallel to that Line, the Point 
wherc the Interſection ſhall be amongſt the 
hours gives the time, and among the Elliples the 
© height ar char time. 


Uſe 5. To know the a, of the © at fix 
2 clock,and the Azimuth or Diſtance the &) ſhall 
have trom Eaſt or Weſt. Follow the ©) parallel 
to (ix a clock , the crooked Iines ſhew you the 
©) height; and laying the Centre Thread to the 
point ot Eaſt or \ el, mark where the Parallc] 
Cuts it, and tollow the Hour line to the Equi- 
no<tial, ( which now ſhall repreſent the Hori- 
_ the diſtance from the Centre 1s the Azi- 
math. 


Uſe 6. To find the © height at any time 


of the day. Setting the Horizon right, find the 
point of the &) riling, then ſetting one point of 
the Compaſſes there, extend the other to the Zc- 
nith, and by a black-lead Point mak: an Arch 
that ſhall end upon the hour of the © riling, 
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the degrees of rhat Circle cut by the Hour-lines, 
ſhew thc ©) height. 


Uſe 7. To rettife the Hook, Bead and Plum- 
met. . At the end of the Hook (which by its 
skrew may be moved art liberty) there hangs 4 
Thread and Plummer with a moveable Bead, the 
very end of the Hook, trom whence the Plum- 
met hangs, muſt be skrewed faſt ro the place 
where the G) riſtth on the Horizon, and the 
m__ mult be ſet to the Z-nith on the contrary 
dc, 


Uſe 8. To find the hour of the day at any 
time, the () ſhining. After the Hook and Bead 
be rectified, as is ſer down in the lait uſe, litt up 
the Inſtrument, (fo that the Bead and Plum- 
met do freely play ) that the &) may ſhine 
through the lealt 11ght upon the other, the Bead 


thews-the time of the day among(t the Hour 


lines, 


Uſe 9. By the © height or hour,to know the 
GC) Azimuch. By the ſecond Uſe, ob&rve where 
the Mcrilian of the © Hour and the Parallel 
meet,and thereby on the fide nind ths Inclination 
ot the Point tothe Horizon, where lay the thread, 
then by the 6th Uſe,find the &) height; now let 
the EquinoCtia! repreſent the Horizon, and ac- 
counting the hoght ammyt the Parallels, 
where the Parailel croflcth rhe chread laid to thes 
Inclinarion, follow the Meridian ro the Equin» 
Etial, the number trom the Centre is the Azr 
mith tron the Eat. 


Uſ: 10. All the former Propohitions may be 
applicd ro the Stars, remembring the () ſhew 
the hour ; theretore uſe the Right Aſcenſion of 
the ), which take from the Right Aſccu'ion V 

th 
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the Star,(it it be bigger,if not,add 24 hours) reſts 
the time of that Star's coming to the Meridian ; 
and it you know the Stars hour before midnight, 
take it from the time of the Stars Southing ; it 
after, add it, you ſhall have the true time ot the 
night. Theſe excellent Uſes you have from this 
Initrumenr, ſold, if you delire it, with the Book : 
If you delire it of Metal, and larger, Mr. Hayes 
Machemarical-inftrumenemaker, fiving in Moor. 

tds, will make them. Laſtly, upon the in- 
tide of the Cover you have a perpendicular Dial 
will ſerve within 3o miles from London preſently 
to know the hour of the day, the Parallels up 
and down anſwer the day ot the Month, the 
other itreight lines that are parallel ſhew the 
©) height, and wherever that croſſeth the other, 
there 15 the hour, the long hours for Summer, 
and ſhort ones for Winter, and placing a Pinin 
the Point Y1, letting it ſhade in the Line P1, IV, 
a Line and Plummer playing trom it, will ſhew 
the ©) height on the right tide. 


Q. 7. Of the Nature and Making of Watches, 
Clocks, and other Movements , ColleFed 
from My. Oughtred's Automata ; with 
ſeveral Additions and Notes about Pendu- 
lums. 


HE great Wheel, whcreon the Fuſe or 
String with Weights are fixed, divides the 
Nature of the Work in any Movements, that 
's, all the Wheels and Pinions from that to 
the Ballance or Fly only prepares the Motion, 
bur rhe other way effect it. Things to be no- 
ted, arc, 
1. The Fulie, and how many Turns it hath. 
2. The number and names of the Wheels, 
Teeth, 
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| Tecth, and Pinions, wiz. in 2 Watch of four + 

i Wheels, (ſuppoling the Numbers annexcd to be 

| | the Teeth ;) Firſt, the Great Wheel! (Number * 

| 55 Teeth) turning the P:mon, (number 5.) fixt-.; 

£9 the Second Wheel, (Number 45.) tarning the * | 


bt | Pinion, (Number 5.) fixt ro the Contrat Wheel, 
It (Number 49.) turning the Prin:on, (Number 5.) 
F hxt to the Crown Wheel, (Number 17.) having ' © 


od | Teeth, working upon the Paats of the | C 


| | Ballance, (Number 2.) But in Watches of five 't) 
| Wheels, there will be a third Wheel before the V 
Contrat Wheet. I: 


3- The P:nio3 of Report fixt to the Arbor of 

the Great Wheel, (Number 4.) which lies hid 7a 

[| berwixt the Plates in Watches, and rms the 5 
Wl Hour-wheel ( Number 36. ) which carries rhe 


| Ml | Hand about upon the Face, divided into 12 or M 
T801! | 2.4 hours, or 
1981 1/88! For brevity-ſake, let M. ſtand for the Move- ho 


ment, whether Watch or Clock , F. the Fre. 
A the Great Wheel, 2 the Pinion of Report on WT 
its Arbor, E the ſecond Wheel, e the Pinion on its +» 
Axis, [the ContratWheel,: the Pinion on its Axis, 
Wi! O the Crown Wheel carrying 0 its Pinion on its 
| | j Axis; B the Dial-wheel carrying the Hand, in 
| H. Hours, 7. Time, f. turns, N. Notches or Beats 
| ot the Ballance ; Con. Continuance and length 
in Time of the Watches going. Y 4 
The Work will ſtand, both in Letters and 

Figures, as in the Example. 


a) B (d 4) 36 (fg 
e) 4 (f S.) 55 (11 
| ?)E(8 $S.) 45 (9 
0) I (k 5.) 40 (8 
O 17 Crown Wheel. 
2. Pallats. 
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where every wheel is divided by rhe Pinion it 
* moves trom A to O. viz. FF by ps | 


| =j-45 by 
5Z9=8e-42by S=8=k&. Bur B divided by & 
gives 9 that iS B by a=. 


1.RulefgkO2=i1x9x 8x17 x2=26928 
equal ro N. Notches or Beats made in one rurn 
of the great Wheel, and 26928 x 9=242352 


'the bcats that are made in one turn of the hand, 


whether 1z 6r 24. Laſtly, divide 242352 by 
12 it-gives the Beats in an hour, 20196, and by 
60 g1ves the Beats in a minute, 336, 6. Thus 
far I queſtion not, is very plain, and muſt be 
ractiſed to be well underitood, as being the 
ns wore of the whole work ; and by it you 
may calily know how many turns any Wheel 
Jy Pinion makes for one tum of the Fulic or 
hour Wheel. 

2. Rule. As the Beats for one turn of the great 
Wheel or Fulic——— 26928 

. Is to the Bears gone in one hour — -201 96 
, :: So continuance of the Watches going - 16 
| » To the number of the turns about the Fu» 


1 = 12 
: : And fo are the hours of the Face-.——-12 
. To the Quotient of the howr Wheel divided 
y A. 9 


Theſe age ty wean holding, that any three gi- 
en, (not the fame kind,) you may find the 
jurth : As for Example, : 

To know the continuance of the Watches g0- 
ig, that hath 12 turns in the Fulie, and 26928 
rears m onetum ; and 20196 Beats inan hour. 
ly, NinanH.NoncetF: : 12 rt. ot F, toCon, 
1196) 26928 x 12 (16. But if it bedemanded 
' the Bears, and rhe time of the Watches going 
know the Turns of F.26928) 20196 x 16(12. 
be laid 
I an 
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pon the Pinion of Report ; Say, 16.12.:: 12. 
9 ; or as 25928. 20i 96. Note that the leſler B is 
r:ken, the longer ſhall be the continuance of the | 


: 
: 


Watches going at an equal T, | 
Rule 3. Concerning Pendulums. The fpring} 
in a Watch, drawing harder at the firit than at] 
the laſt ; and likewiſe in Clocks with weights 
and. ſtrings, there is added the weight of the' | 
ſtring gotten every moment, to the Clock ! 
weight, and for thatno Motion can by hand be | 
made fo fit, but there will come ſome unequal. * 
neſs, as you may hear by the Beats either of © 
Watch or Cleck, to juiten and regulate theie in- * 
equalities Mouſrery Hwugens mvented the way of 3 
applying Penaulnms to either, tor which his © 
Name will be eyer Remembred. kr 

Pend+{:m:5,whoſt Vibrations are of the fame Vi 
Degrees and Minutes are equal, or it they ril 
not above a Degrce, and the {quares ot their Vi M 
brations %re in proportion to rhe lengrhs : For t W! 
Standard or Rule Monheur Hugens gives thi 74 
length of 2 Pendulum that ſhall ſwing ſeconds It | 
to be 881 to the Pariſean teet 864. "The Eng þ"" 
lifh Feet ro the Paris Feet by my Table are, At;2S 
1000, 1-49. Therefore, 864. 881 *: 1.068. 1.08) At 
and 1.089 x 3=3, 267 equal to three feet thre © P 
inchcs, aud two tcnths ot an inch. 

The HonourableLord Bruncker,and Mr. Hoo 
found the tengrth to be thirty nine inches and ;2 
parts, w!: ch a little exceedsthe other, and m2 
be, was ,.tued by Maſter Hegens's Rulc tor tl 
Centre a: Ofcillation ; for Mont ous Penauls: r 
that ſhall vibrate one hundred thirty two ti - b+ 
11 2 minute, it will be found likewile 8,1 inch. : 


agreeing to 39,2 inches Exg/:ſh : Therefore all 
certain 39,2 inches may be called the uni 4 _ 
meaſure, and relied on, to be the near length; ©— 


& Pendulum that ſhall ſwing ſeconds each Þ*<4t 
bration ; With this caution and Rule, = r 
eng 
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length of the ſtring from the point of ſiſper;ſiun 
to the Centre of a round Ball, is to Radius: : © 
is Radius to a fourth number. Let two &fths of 
that tourth be added to the former length, tor 
the length of the Penaulum. Hay ng ehis 
Standard,the next Rule is this : That the lenoths 
of two Pendulum are in proportion to the 
ſquares of their {eyeral vibrations, which will 
be equal to the Bears of the Ball:znce ; there- 
fore the Beats that {ha!l be propoſed ina minute, 
being given to be 50,and it be demanded to give 
the length of a Penaulum ; Say, as the {quare 
of 55 (2500) is tothe ſquare of Co (3690): : fo 
5 39,2 to 56,4 the length required tor (2500 
3600 x 39,2 (56,1.) And it the lengths be given 
toknow the ſwings or beats in a minute, As Al- 
titude given, To Altitude known : : fo ſquare 
vibr. known, To ſquare vibr. req. whoſe {quare 
Root is the Anſwer : And becauſe the rwo 
middle terms ſtand in all! ach Queſtions, and 
will be always 141120 : Therefore divide 
141120 by the ſquare of the ſwings in 2 wimute, 
it gives the length ſought ; or by the length ir 

ires the ſquare of the Swings. And thus as thc: 
ngenious Maſter Hook tirit propoled, I bave 
hang'd a {wing by my Clock to regitlate it upon 
a Pin, that it may trecly yibratc. | 
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The numbers of the great Wheel 56, its Pini- 
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X 2? x 2=26:88.12) 36288 (3024 and 6&5) 
3024 {50,4 brats ina minute,and as was ſhewed 
betore, the length ot the Pendulum will be 55, 


2 Rod, that ſhall have four feet 7,5 inches 5+- | 
low the Pin whereon it plays, and about a foot Þ 
or above, a Wire beaten flat with feveral holes | 
to f1t tothe topof this RoJ, and to a Pin placed 
upon the Ballance towards the back {:d2, will 
regwate the Motion exceedingly well, and ;nay 
be don! without trouble or charge. 

For the regulating the inequality of a fwing, 
when it may rife ſometimes higher, ſometimes 
jowtr :; There are two ways, either by making 
the Line play betwixt two Check parts of a Cy- 
cloid, as Monſtenr Hugens has directed, which 
may cafily be effected to any lengthof the Pen- 
aulum, and are made, if any defre them, by 
Mr. Humphrey Adamſon (near Turnfile in Hol- 
born.) Or elſe by not ſuffering the Penduzum to 
vibrate above an inch from its ſettlement: For 
my part, after ſome time and charge of Expert 
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firſt the better way. 
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to have theſe numbers. The great Wheel 89, 
Oc. which turns about in an hour, and ſhews 
minutes ; therefore for an hour multiply the 
Quortents, 10x6x2Xx 15 X2 = 3609 being the 
ſeconds in an hvur ( 60x 60=3606) or bears. 
Now the third Wneel I rurns about in one mi- 
nute for 10x 660, an1 carries a plate divided 


into 69 feconds, and ſhews the ſeconds ; and © 


upon the Arbor of the great Wheel is fixed a 
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Wheel - turning, another Wheel 7, both of 20 
Teeth, both turning about in an hour ; the 
later has on it a.Pinion 6 of 6 Teeth turning 13 
72 in 12 hours. This Watch has a piily r144 
to its weight, by which you may vuil it up an:1 
not itop rhe Watch; the Pena: lum plays be 
twixt two Cheeks, part of a Cycivid. * 

The next queſtion (fuppoling there be a {trew 
below or above the Penal. to litt it up or letit 
down upon 2 {qu. Bra Ruler divided mnto. inc. 
and tenth parts) to know how many minutes 
and feconts every tenth part of an wch will 
make the Watch go faiter or {lower in a day. 
I take the Pendulum which ſv ings {econds 
length 39.2. Then by the Log. 1 make this 


38.711.587711]1 780982[60;39;}9. 21 
139 611.588532 [.78037+1[69;31j7. 26 
(138.9]1.5899491[1.7798 1 9160;23[5. 31 
139.9, I.5891065[1.77926 1150;l5[3. 36 
39.1,1.569217711.7787051[6GO; N11. $F 
29.2,1.593286[1.77815 160. |[L. 1 

29-310 -$.94395 1.777597Þ9-92|l. 55 
39.411.595 4961|1.777046[59.851}3. 36 
[39-5/1-59659711-776495 59.7715. 31 
139.611.56 97695 1.7759961[59.70]7. 26 
139.711.608%79011.77539959 6 29 2 


The firſt Colin has in the middle the 
length of the Pendulum 29. 2 inches, upwards 
it dirniniſheth one tenth, and downwards in- 
C:caterh one ten?.?, 

The {econd Col:mnare the Log. of the firit. 

The third Coin are balt of tne Log. of the 
difference of the: 71 takenout of the Log. 5. 
Igo58y, which 5 ot the ilanding numpcr 

aid : The-1/ Cul. are the num- 
K. 7 bers 


" 3 +a A&A . = 41 
I; L a ts wills ws 
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bers of the 77I; and the / Column arethe mi- 
Nutes and ſeconds that theſe augmentings or 


diminiſhings will cauſe in a day, and are gotten | 
by Multiplyzng 24 x 801440 the minutes in | 
a day , by the decimals above or under Co/, 


which work may be dune cally to any length 
of a Pendulum. 

Rule 4. Of finding out fit Numbers for the 
Wheels and Pinions. 

1. Any two Fractions, whoſe Terms are pro- 
portional perform the ſame Motion ; as 
9. 36. 45. 03. 

— 0c. The upper for the Wheel, 
&» $o 
the lower for the Pinion, 

2, It it be as one Whecl to one Pinion :: 
is-is the product of many Wheels, to the pro- 
duct of many Pinions, both will pertorm the 
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Wheels and Piniens are fect, or which Pinicn 
ſtand under every Wheel. 

| 3. Theſe Factor's 36 x 8 given,may thus be va- 
ried, viz. Divide them by fuchnumbers as will 
mealure them, and —_ the Quotients by 
the Altera Divifors, the Product or: 9. 8$ 
thoſe two laſt numbers ſhall be two 36. 8 
to the product of the Factor's given, for 4. 1 
6 x 8=32 x 9=288. 32 

4 If fit numbers cannot be had by 

any of the three former ways, you 11{t fre 
tome Ratio as ncar a3 pollible in this manacr,a 
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one of the two Numbers is to the ather: : {ts 
260 to 2 4 hh, Divide that 4% number, and 
alſo 360, by 4, 5, 6, 7, 8, 9, 10, 12, 15; or 
which oft them bringeth a Quotient neareſt to 
an Integer ; as it therwo Numbersbe 147. 170, 
which are too great to be cut into Wheels, and 

et cannot be reduced into lefs, becauſe they 

ave no greater common meaſure than Unity. 


Say theretore, 

170.147: : 360. 3114 611052 J1H5 3 9 
147 « 170: : 360. 4164 /#360{60 360( 45. 
s ) 360(45- Wherefore for the two Num- 
4i6(52 | bers147 and 170,you may take 
$2 and 60; 39 and 45, or 45 and 52. 


Rule 5. The Diameter or Circumference of 
any Wheel being given in inches and one hun- 
drcd parts,and the number of Teeth it is divided 
inco, to give the Diameter or Circumference of 
a leſſer Wheel or Pinion, with a number of 
Teeth given that ſhall exactly agree with the 
Teeth of the greater Wheel: Exam. The great 
Wheel has one inch Diameter, and fifty Teeth, 
the leſſer Wheel or Pinion ten Teeth ; fay it 7. 
22:; 1. 3, 14; thenif 5o. 3. 14:: 10. 63 for 
the Circumterence of the Pinion, whoſe Dia- 
meter will be ,z of an inch. 

Rule 6. To give Numbers to a Watch that 
ſhall have a {witt train, about 20000 beats in 
ati hour, that may have turns about the Fulic, 
and go 16 hours, and the number of the Crown 
Wheel 17. Say by the ſecond Rule 12. 16 :.: 
20000. 26666. the Beats for one turn of the 
Fulte ; and becaule by the firſt Rule 26666 is 
equal to all rhe Quotients multiplied rogether 
into 17 and into 2, that number being haly'd 
iS 13333, and that agam divided by 17 g1VveCs$ 
for the Quotient 784, which being broken into 
three manpers, that multipiicd rogether will 


( 116) 
be 784, or near to it; let themte 11. 9. 8. 


multiplied are 792. - Then 792 Xx 17 x 2= 
26928 ; and ſay, 16: 12 :: 26928. 10196 the 
Beats in an hour. Alſo 16. 12:: 12. 9 and 
#=35, Laſtly, by the three Qyotients,aflured 
11. 9. 8 find out the 3 Wheels and 


- 


4) 36 (9 Pinions, by taking the Pinions as | 
S) 55 (11 you defire, as is done in the tide : 
5) 45 (2 ou may try ſcyeral Experiments 
5) 42 (8 to make the Watch go longer by 
"17 Altering rhe Beats and Pinion of 
2 Report. 


Examp, Of a Clock or Watch propoſed to: * 


o a week or $ days with this Qcder, that the 

allance Wheel, or that which moves the Pez:- 
aulum may go about in a minute, with an 
Index to ſhew ſeconds, that the great Whcel 
may go about in 12 hours, and that the Wheel 
next it may 
minutes: Firſt, how many ſeconds there are 
in 12 hours, and that 12 x 60 x 69 =43200 
theſe are the Beats that ſhall be in one turn of 
the Great Whed. Theſe are donble, becauſe 
there are two {wings to one Tooth of the Ba!- 
lance Wheel, the half 43200 is 21600, now 
the Ballance Wheel muſt needs be 3o, divide 
2160]o by it the Quotient 1s 720 to be broke 
into three Quotients, whereof the firſt mult 
nceds be 12 for the Teeth of the great Wheel, 


divide 720 by it, the Quotient is g) gg, (12 
60 for the two Quyortientsremain- g) g., (g 
mg, which may be cither 1oand Q - ,x 
1 | We ” 

6, or 5 and 12, or 8 and 7,, « — 
which laſt let ſtand, then the _ 
NY - hus and the 10-149 
work will ſtand thus, and the Re 


Pinions taken as you leaſc ro be be. 
all $, the Wheels mult be 96. 6 4+ ho __ 
69. So theri the great Wheel will /< 


go about in one hour ro ſhew | 
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£0 about in 12 hours, the ſecond Wheel in an 
10ur, and the Ballance Wheel in 2 minute, as 
delired. I gave my Watch theſe Numbers to 
£2 above A year. 

In my large Sphere going by Clock work, 
there is a motion for the Revolution of the G) 
Apageum writ down on the Circle to be made 
m 17096 years, but by Examiming the Work, I 
find it to be 17109, that is four years more. 
For the Great Wheel fixed is 96, a ſpindle 
Wheel of 12 bars turns round it $ rimes in 24 
hours, that is in 3 hours ; after theſe, there are 
four Wheels, 20, 73, 24, and 75, wrought by 
endleſs ſcrews that are in value but one ; there- 
fore 3 x 20 X 73 X24 X 75 = 7884000 hours, 
which divided by 24 gives 3285000 days equal 
goo years : Now an the laſt Wheel 75 is a Pi- 
nion of 6, turning a great Wheel that carrics 
the Apogeum number 11 4, and 114 by 6 gives 
19, and 900 x 19=17100. 


Rale 7, Of 4iving particular Motions toany 
Movement. "The number of a Motion, is the 
Proportion that it bears toone turn of the hour 
Wheel, or the Pinion of Report, from whither- 
loever it be taken, which proportion, being 
broken into two or three Quoticats, will thew 
the Whaels and Pinions, as if you took it for 
the Beats of the Ballance. 


The haſt Note ſhall be concerning Tim? ; that 
which is ordinarily termed the Hour of the Day : 
Confder this in the lengrh of days, which are 
two, diſtinguiſhed only by the Revolution of 
the Earth: The firit is the Syder/al Day, 
where any fixt point or points of the Earth in 
the fame Meridian or Azimuth returns from 
any Star to the ſame again ; the ſecond the 
Solar Day, where the ſame Mrxidian of the 
Earth retarns from the (:) to the ſame- again, 


n:oucher 
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ncither of theſe days are the true Equinoctial 
day, indecd the Syderial is inſentibly the ſame, 
if it be but for ſome {mall ſpace of rime, the 
difference being only ſome tourths and fifths 
of a degree {lower im a day ; but the So/ar 1s 
hotably longer than the other, vez, by 3/, 56, 
53///, 19///7, of time in a day, and Ak hence 
the length of an hour is generally accounted : 
Therefore to fit the Pendulum of a Watch or 
Clock to this Solar day and hoar: 7. By the 
Revolution of a fixed Star to the fame point 
again after ane or more Revolutions ( which 
you ' mult curiouſly obſcrve by fixing your cye 
to a point.) If the Motion for one Revolution 
want 37, 56// of 24 hours, or for two, 7/, 43/, 
for three, 4&/, 39, &c. then doth your Warch 

o true t9 the Equal or Middle Morion of the 
of if otherwiſe, the Pendulum rauft be altered 
to make it go ſo. I]. By a Swnr-Dyal, which 
though it be made never ſo exaQ, and your 

Motion fo too, yer there will be a conſiderable 
difterence after hat days, nay eyen inone day, 
all which falls out by reafon of the i 
of Natural Days, ( which at laſt is ſertled and 

demonſtrated by Mr. William Flamſtea, trom 
whom ( if God continue his health ) Attrono- 
my hopes tor a better Dreſs ; Burt this Mannal 
will not admit the Table of Equations, which 
you may find in Monheur Hugens's Horology, 
whereto you are referred. 

Laſtly, There is added a Table of the Right 
Aſcenſion of the ©), and a Table of the Right 
Aſcenſion of the Stars of the greater Magnitude, 
that when any of them come ito the Meri- 
dian, by ſubſtracting that of the C) from that 


of the Star (adding 24 hours, if need be)leaves | 


the bour of the night. ; 
And there is an Excellent and uſeful Table 
the laſt of all, of 22 Stars, which here never 
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riſe or ſet, and are conſtantly ſeen, which 
Table ſhews their right Aſceritons, and their 
time and Azimuth when they come under the 
Pole Star ; therefore if you hang up a Thred 
and Plummer , and looking through a ſmall 
hole, (to take away the Stars ray) oblerve when 
any of theſe Stars come with the Pole Star to 
thar ndicular; If you ſubſtract the © 
Right Aſcenſion, from the hour of rhe Stars 
coming under the North Pole, you have the 
true time of the Night to a minute. Man 

other uſes may be made of this Table, bur 


_ there is not room here to ſet them down. 


The Table of Right Aſcenſions of the ©) is 
very exact te a ſecond, to every degree of the 
Ecliptick ; and becauſe the North-Signs have 
the fame Right Aſcenſion with their reſpeQive 
degrees of the South-Signs 12 hours difference : 
The Table is contracted, and the common parts 
do anſwer two Columns: For finding the Part 
Proportional for the © minures, the differences 
are ſer down to ſeconds, and may be ſupplied 
from the Table of Parts Preportional, it you 
enter the 10 differences under 6, as you did for 
the Log. under 10. 

The Table of the Right Aſcenſions and De- 
clinations of one hundred of the Principal fixed 
Stars are rectihed to the year 1680, and are ta- 
ken from Ricciolis his latt Book, Entituled, £- 

ſtronomia Reformat a, are more exact thanan 
other extant, and have their Differences {et by, 
for every ten years to rectihe them, and were 
thus done at the delire of that Worthy and 


| Able Pan and Incomparable Mat hema- 


t1cian, Sir Charles Scarborough, for the benefit 
of the Induſtrious Seaman. 

The laſt Table of the Stars about the North- 
Pole, are calculated for the Latitude of Londen, 
and tor the year 1680, Any Artiſt may com- 

putc 
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pate them for other Latitudes, obferving that 
21l ſuch Stars whoſe Right Aſccnlions are above 
99, 14/, 10/7, and undcr 1899, 14, 10, pais 
the Meridian betore they come under the Pole- 
Star, all the other Semicircles contrary. This 


Table will be welcome to thoſe that make Ob- % 
ſervations of the Stars, toknow the true time of |} ® 
the night, and to reftifie their Pendulum Bsz 
Watches by : To all whom let their Days and 2 
Nights be tortunate. v 
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pate them for other Latirudes, obferving that 
21! ſuch Stars whoſe Right Afccnlions arc abuve 
99, 14/, 10/7, and undcr 1899, 14, 10, pais 
rhe Meridian betore they come under the Pole- 
Star, all the other Semictcles contrary. This 
Table will be welcome ro thoſe that make Ob- 


the night, and to reCtihe their Pendulum 
Watches by : To all whom let their Days and 
Nights be tortunate. 
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C437SS 
047664 
©51538 
055375 
©5915 
052955 
0669695 


07773 


Brigg's Logari! 


-——— 


$ 


a4. * 
D173 


— <> OR 


129355 |; 12969) 


003460 | 003991 
007748 | 008174 
o11993 | 012415 
o15197 | ol66rg 
020361 Oa0775 
24485 | 024896 
023571 | 028978 
022619 | 033021 
035629 | 037928 
049652 | 040993 
044549 | 044931 
048 442 0438530 
052309 | 052694 
o56r42 | 055524 
039342 | 90990320 
063703 | 064083 
067443 | 06754 
oO7IT45 | O7IST4 
074816 } 075102 
073457 | 078819 
o$82067 | 082425 
0385647 | 036004 
o89193 | 039552 
092721 | 093971 
0952rs | 099562 
G99681 | 100026 
Io3ZTrg ; 103462 
156531 | 106570 
ro3916 1109253 
[13:75 1 112609 
116460S | 116940 
ITyJOT5 [20245 
123195 | 123F5!s 
I26456 } 126761 
I30OI:z:; 


B 2 


[30334 
I33539 
I3672T 
139579 
133015 
I46125 
I49219 
I2288 
155336 
I$$362 


161368 
164353 
I67317 
I'70262 

I73186 


I76C91 
I78977 
IS1844 
I84691 
IS7521 


190332 
IQ93125 
195900 
I93657 
201397 
204120 
206826 
2C95S15 
21I21$S$S 


214544: 


217454 
2205108 
2. 2716 
225309 
227857 
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C421 21.4 
130655 | 130977 | 131295 T316t9 
133858 | 134177 134496 | 134514 
137037 | 137354 | 137671 I 37987 
140194 | 149598 140822 | 141126 
143327 | 243639 | 143957 | 244202 
146438 | 145745 147058 | 147367 
149527 | 149535 | 1$0143 I50449 
I 52594 Is$2950 I53205 I53510 
155640 | 155943 | 156246 | 156549 
158664 158965 159266 | 159567 
161667 161967 162266 | 10256q | 
164650 | 164947 | 165244 165541 | 
I67613 67905 168203 I684 97 
I70555$ 170848 | 171141 | 171434 
173478 | 173769 | 174260 | 2/4351 
176381 176669 | 176959 177243 | 
I79264 | 1795S2 179839 | 15012 
182129 | 182415 | 152699 182935 
184975 | 155259 185542 185325 
1879803 | 188054 58266 155647 
192612 | 190592 Ig1171 191451 
192403 | 193681 | 193959 | 194237 
196176 | 196453 196729 | 197005 
198932 | 199256 1994%1 | 199755 | 
201670 | 221943 2302216 | 202485 | 
204391 | 204663 | 204934 205204 
207096 | 2>736s5 | 207634 | ©27924 
209782 | 210051 | 210319 210556 
212454 j 212729 212996 | 213252 
212109 215373 215638 | 215902 
217747 | 218010 218273 | 215536 
225370 20631 | 220592 | 220153 
222976 | 223236 223496 | 223755 
225563 | 225826 226084 | 226242 
228044 | 22$4099 | 220657 22091 2 
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Brigg's Logarithms. 


J 


I31925 
135133 
138303 
I41450 
144574 


14766! 


1507.16 
154815 
15682 
159368 
162863 
165339 
168792 
171726 
174641 


ID945T4 
1972SC 
20002 


202761 
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| 20<4q7$ 
208173 


"8 
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[132900 | 133219 
| 126086 | 136403 
139249 | 139564 
| 142389 | 142702 
145507 | 1453818 
| 143603 | 148911 
151676 | 151982 
| 154723 | 155032 
| T57759 | 58061 
| T0769 | 161068 
| 153758 | I6405y 
| 166726 | 16702 
| 169674 169968 
| 172503 | I625g5 
' I75512 | 165802 
| 178401 | 178689 
| 
| 181272 | 181558 
' 184123 | 184407 
| 186956 | 18723 
| 199771 | 190051 
| 192567 192346 
| 195346 | 195623 
| 198107 | 195382 
| 2029850 | 201124 
203577 | 203846 
206286 | 206556 
208978 | 209247 
2T1654 | 2T1C21 
214314 | 214579 
21/221 


CR” ES xz 


CS i et 


Briggs Logarithms. 
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230449 | 230704 | 230960 
222996 | 233250 | 233504 
235528 | 235781 | 236033 
238046 | 239297 | 238548 
240549 240799 241048 
243028 | 243286 | 243534 
245512 | 245759 | 246006 
247973 | 245219 | 248464 | 
250420 250664 | 250908 
252953 | 253096 | 253338 
255272 | 25$$T4 | 2557SS 
257679 | 252918 | 258158 
260071 | 260310 ) 260548 
262451 | 262638 | 262925 
264818 265054 | 265290 
267172 | 267409 | 267641 
265513 | 269746 269990 
271842 | 278074 272306 
274158 | 274339 | 274620 
276462 | 276691 | 225923 
278754 | 278982 ; 279210 
281033 | 281261 | 251485 
283301 | 283527 | 233753 
285557 | 285782 | 256007 
287802 | 288025 | 255249 
290035 290257 | 290480 
292256 | 292478 | 292699 
294466 |} 294687 | 294907 
296665 |} 296884 } 297104 
2938853 | 299071 | 299289 
30T030 —— 301464 
2303196 | 303112 |} 303628 
30535x | 305566 | 305787 
307469 | 307710 | 307927 

310056 


399843 


— 


141.4 
221215 | 231470 
232757 | 2540IL 
236285 | 236537 
238799 | 239049 
241297 241545 
243782 | 244030 
246252 | 246499 
248709 | 245954 
251151 | 251395 
253580 | 253822 
2555996 | 255236 
253398 | 258637 
260787 | 261025 
263162 | 203399 
265525 | 255761 
297875 | 268110 
2702T3 | 270440 
272528 |] 272770 
274850 | 275081 
277151} 277380 
279439 | 279667 
281715 | 281942 
283979 | 284205 
286232 | 285456 
288473 | 258596 
290702 | 290925 
292920 | 293141 
295127 | 295347 
297323 | 297542 
299507 | 299725 
301681 | 3or8g8 
303844 | 304059 
305996 | 30620 
208137 | 308351 
310260 304387 | 


| 
| 


— 


Briggs Logarithms. * 


7 


231724 | 231979 | 732233 
234264 | 234517 | 234770 
236789 | 237047 | 237292 
239299 | 239550 | 239500 
241795 | 242044 |} 242293 
244277 | 244524 | 244772 
246745 | 246991 247236 
249193 | 249443 \ 249657 
251638 | 251683 q 252125 
25 4064 | 254306 | 254548 
256477 | 256718 |} 256958 
| 2583877 | 259116 259355 
251263 | 26r50T | 261739 
2636326 | 26387;3 | 264109 
265996 266232 | 266467 
263344 | 263578 268812 
270679 | 27cg12 | #71144 
[area 273233 | 273464 
275311 | 275542 | ©75772 
277609 | 277838 | 276067 
279895 | 280123 | £80251 
232169 | 28:355 | 207622 
2844231 | 284656 j 254582 
236681 | 286905 | 287130 
288920 ' 259143 | 25936 
20TI47 £4y1369 | 29x59 
293363 793583 | £93504 
295567 295787 | 595007 
297760 297979 | 2GgS1c y 
299943 300160 | 300375 
JoO2IT4 307334 ! 302547 
304275 304490 } 3047006 
306425 306639 | 306854 
208564 308778 | 3c8gg1 
310693 310gos | 311118 


— 


NO 
3 


8 


291S13 
294025 
296276 
2G84I6 
3COOFGS 


| 


3653704 
304921 

07065 
309204 
3112398 


-” > 
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237742 
235276 
237795 
240300 
242790 
245266 
247728 
250176 
255610 
25$CJI 


257439 
259833 
262214 
264582 
266937 
269279 
271609 
270927 
2764372 
278525 


2S0gJcs 


309417 


311542 | 


- 


— 
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Brige's Logarithms. 
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0 00 0 
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= 0 


78.4 - 


nn hn 
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p 
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312359 
314499 
316539 
31569 
320769 
322539 
324399 
326950 
328991 
331022 


222044 


D 1 T Z 
211754 | 311966 | 312177 
313867 | 314078 | 314289 
315970 | 316189 | 316390 
318063 | 318272 | 31848r 
320146 | 320254 | 320562 
322219 | 322426 | 322633 
324282 | 524488 | 324694 
32633E | 326541 | 326715 
3253ec | 329553 | 325787 
33c 474 | 22017 | 250819 
332430 | 332640 | 332542 
3334<4 | 334055 | 324556 
3:6469 | 336660 | 336860 
22845E | 338E56 | 338855 
23<444 | 342642 | 340841 
242423 | 342620 | 342817 
344392 | 344509 | 344785 
346353 | 346549 | 346744 
343305 | 345500 | 3456gg 
35c245 | 340.442 | 359536 
352183 | 352375 | 352568 
3541CS | 35430T | 354493 
2356026 | 356217 | 356408 
357935 | 338125 | 359376 
359855 | 360025 360215 
361723 | 361917 | 362105 
263G12 | 363800 | 3639988 
365488 | 363675 | 365262 
367356 | 367542 | 36772 
269216 | 36g1or | 3695%7 
Roo —_— — 
361068 | 371253 | 371437 
372912 | 373096 | 373250 
274748 | 374932 | 375115 
376577 | 396759 | 376942 
279398 1 375550 | 375700 


9997 
335057 
337960 
339054 
341039 
243074 
344951 
246939 
345589 
250829 


Brigg's Logarith ms. 
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7:15 


313234 | 313445 
315340 | 3155S! 
317436 |} 317646 
319522 | 319730 
321598 | 371505 
323665 | 323971 
325721 | 325926 
327757 | 327973 
323505 | 33coo08S 
3315832 | 332C34 
333859 | 335051 
335559 | 330059 
23785Y | 335058 
339549 | 340047 
241830 | 342028 
343802 | 343999 
345766 | 345962 
347720 | 34791s 
249566 | 249960 
251603 | 351796 
353532 | 353724 
355452 | 355043 
2357393 | 357$$4 
35966 | 259456 
3%116T | 301350 
263048 | 363236 
364926 | 365113 
366796 | 356983 
3638559 | 368845 
370513 | 270698 
—_— 
372360 | 372544 
374195 | 374352 
375029 | 3752T2 
377 7852 278034 
379660 1 3790 


319935 
22012 


324077 


326131 | 
328176 : 
330211 , 
332236 | 


331253 


3306260 
348257 
340246 
342225 


344196 
340157 


375334 


372216 | 


3S0C30 


| 
| 
J 
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2417 
242 


350211 
| 292017 
3839r5 
335606 
387390 


|| 


380392 
352197 
383995 
2335785 
387568 


| 3389166 


3909935 
392E97 
394452 
396199 


397949 
399674 
40400 
403120 
404334 
496540 
408240 
4929933 
411620 
413200 


| 474973 
416640 


418307 
419956 
421604 


| 423246 


424882 
426511 
428135 
429752 


389343 
391112 
302873 
394627 
296374 


LR nn 


398114 | 


399347 
40573 
403292 
405005 
406710 
403410 
410102 
411788 
413467 
415140 
416807 
415467 
420121 
421763 


———— 


| 423410 
| 425045 


426674 
428297 
429914 
431525 
433129 
454728 
436322 
437909 


[| 


380573 
382377 
384174 
235964 
| 387746 


| 339520 
| 391298 
393048 
| 394502 
396548 
298297 
400020 
401745 
403464 
405176 


" 40688r 


408579 
410271 
411956 
413635 
415307 
416973 
415633 
420236 
421933 
423573 
425208 
426836 
428459 
430075 


431685 


433290 
434888 
43648r 


438067 | 


— 


384353 
2386142 
397923 
339697 
391464 
393224 
394977 
396722 
398461 
400152 
401917 
423635 
405346 


40705SI 
498749 
410440 
412124 
413802 


mm 


415474 
417139 
4158793 
420451 
422097 


426999 
428621 


430236 


LE -14:; 
350754 | 
382557 | 


423737 | 
425371 | 


390934 
392737 
384533 
386321 
388101 
389875 
391641 
393400 
395152 
369896 
ce — 


398634 
400365 
402089 
403807 
409517 
407221 
408918 
410608 
412292 
413970 
415641 
417306 
413964 
420616 


422261 
— —— 


422901 
415534 
427161 
425782 
430398 
432007 
433610 
435207 
436798 
435334 


—_— 
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381175 | 381296 
332917 | 393097 
384712 | 384591 
356499 | 356677 
388279 388156 
390051 | 35902258 
391917 | 391993 
39357s | 393791 
395 326 | 395501 
397070 | 397245 
298808 | 395gor 
400538 | 400711 
402261 | 402433 
403978 | 404149 
go05688 gos858 
407391 | 407561 
4go0go0d7 | 409257 
410777 | 410946 
412460 | 4126295 
414137 | 414305 
415808 | 41597% 
417472 | 417635 
419129 | 419295 
4:078r | 4:0G45 
422476 } 442590 
434064 424 238 
425697 | 425560 
427324 | 427456 
428944 | 429106 
430559 430720 
432167 | 432328 
433770 | 433930 
435366 | 435526 
436957 | 437116 
4385 42 | 435700 


381476 | 381656 | 381637 
383477 | 393456 | 383636 
385070 | 385249 | 385427 
346856 | 387034 | 387212} 
3388634 | 388811 385989, 
329c405 | 390582 | 390758; 
392169 | 392345 | 392521} 
393926 | 394101 | 394176 
395076 | 395850 | 396025 
297418 | 297592 | 397766 
TITTY 399327 | 499501 
4co883 gOIo5bG 401228 
402605 | 402777 | 402949 
4c4320 | 424492 | 404663 
go6o029 | go6199 | 406370 
407731: | 407900 | 408070 
g09420 | gogs9gs | 409764 
q1IT14 | 4112 3 | 4I1gqsl 
412796 | qg12964 | 413132 
414473 | 414639 | 414506 
461g | 416308 | 416474 
q41780q | 417970 | 4i58125 
419460 | 41g6zs | 419791 
423TIITO | 421275 } 421439 
422754 | 422918 | 423082 
424392 | 424555 |} 424718 
420023 | q26186 | 426249 
427648 | q2781rr | 427973 
429203 | 429429 | 429;:91 
430881 | 431042 | 431203 
432488 | 432649 | 432£09 
434090 | 434249 | 434409 
435685 | 435844 | 436003 
43727S | 437433 | 4375923 
438859 | 439017 ] 430175 


Is9 
I58 


_—_— xr 


Brigg's. Logarithmsr. 


Ni| © I py | 2 4 -| 
275 | [439333 | 439491 | 439648 | 439806 | 439964 | 
276 440909 441066 | 441224 441351 441535 | 
[277 442480 | 442637 | 442793 BR: 443106 | 
278 || 444045 | 444201 | 444357 | 444513 444569 

' 279 | | 445604 | 445760 | 445915 | 446071 | 446229 

| 280 447158 | 447313 | 447465 | erTng 447778 | 
' 281 || 448706 | 448861 449015 | $49070 | 449324 
| | 282 $4 on 0 4504c3 | 450557 | 4507IT | 450865 | 
'| | 288 |} 4$1789 | 4851940 vSOPs- 1 452247 | 452400) 
| ; 284 453319 | 453471 453624 | 453777 | 453930 | 
\ 285 [Pagafas | 454997 | 455149 | 455302 | 455454 

| | 236 456366 4565518 | 456670 45652T | 456973 
287 | | 457882 | 458033 | 455184 | 458336 | 458457| 

|| I288|| 459392 | 459543 | 459594 | 459845 | 459995 
289 | | 460898 | 451048 | 461198 | 461348 461459, 

| [ago] 462398 | 452548 | 462Eg7 | 462847 | 462997 | 
| {| 29r {|453893 | 464042 | 464191 | 461340 | 464489 
292 | |,465 383 465552 | 495680 | 465829 | 465977 
|} | 293 466868 467016 | 467164 | 467312 | 467460; 
| | 294 || 468247 | 268495 | 4568642 | 468790 | 468938 | 
Ii —_ $— —— — — — 
\l 295 469822 569969 470I116 | 470263 | 470410! 
|} [295 471292 | 471438 | 471585 | 471732 | 471878 
| [297 f| 472756 | 472903 | 473049 | 473795 | 47334t| 
Il 1298 || 474216 | 474252 | 474508 | 474652 | 474799! 

© a __ | 

| 299 || 475571 475816 475962 | 476107 | 476252 | 
1] | 300 || 47712T | 477266 | 477411 | 477555 | 4777co' 
'| | 301 478566 | 478711 | 478855 | 475999 | 479143 
302 || 480007 | 480151 | 430294 | 480438 | 480582} 
303 || 451443 488586 451729 | 481572 | 452016 | 
304 || 492874 | 483016 | 483159 | 483302 | 483445 
305-|| 484300 - 4584442 | 484585 | 484727 | 484869. 
306 || 485721 485863-| 486005- | 486147 | g56289| 
307 1] 487138 487280 487421 | 497563 | 457704 | 
309 [| 485551 458692 | 4888331 488974 qS91r74! 
309 1] 4<9958+ 4ggoovs *: 490239 gbozbo * 499520) 


4. —_—_ — 


Brigg's Logarithms, 
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440122 
441595 
443203 
444825 
446 332 
447933 
449478 
451018 
452553 
454082 


4556506 
457125S 


458638 | 
465146 | 


451649 
462145 
464639 
466126 
467608 
469085 


472557 | 
4720z5% 


473487 


4749-44 
476397 


47 7844 | 
479257 
480725 | 

432 302 
4383730 


' 485153 


432159 
453587 


— — — , 


4$5CII 
436430 
437845 
459255 


49966T | 45 


6 


440279 
441852 
443419 
444981 
446537 
448088 
449633 
451172 


| 452706 
| 454235 
| 455758 
| 457276 


458789 
460296 


461799 


463256 
464787 
466274 
467756 
469233 
470704 
472I71 
473633 
475290 
476542 
477959 
479431 
480869 


4386572 
437956 
489396 
499801 


7-1 


440437 
442009 
443576 
445137 
446692 


4438242 
449787 
451326 
452859 


454387 


4559T0 
4574258 
458940 


a 460447 


461948 
463445 
464936 
466422 
467904 
469380 


470851 
472315 
473779 
475235 
476657 
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478133 
47957s 
4SI1012 
452445 
482872 
455295 
486714 
458127 
$19537 
49994k 


8 


440594 
442166 
443732 
445293 


446348 


445397 
449941 
451479 
453012 
43 4540 


4910581 


A © 


463744 
465234 
466719 
465200 
469675 


47IT45 
472610 
474771 
475526 
476976 


478422 
479963 
481299 
482737 
434157 


485579 
486997 


483410 
489913 
491222 


[152 
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Brigg's Logarithms. 
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491262 | $91I502 
492760 | 492900 
494185 | 424294 
495 $44 | 495693 
496930 | 497068 
498311 | 498448 
499687 | 499824 
$OIroS9 { SOITYgS 
$02427 | $92564 
$O379T | $03927 
FOFIFO | $0O5286 
go6Fos | $06640 
$So7856 | SO7g9T 
$09202 | $09337 
FTo545 ; $10679 
SITSS2 |} SI201T7 
$1321T8 | $I35S1 
$14$48 |} $146%1 
SIS874 } $T16c06 
$I7196 ! $17329 
SISFI4 1 SISE4S 
SISE28 f SIg959 
$21138 521269 | 
$22444 | $22575$ 
$23746 | 523876 
$25045 | $2$5174 
$26339 | $26468 
$27630 $277$9 
$28917 | $29045$ 
$30200 | $30328 
$31479 | $21607 
$32754 | $32382 
$34026 | $24153 
$35294-| $35421 
$36$58 | $2668$ 


IEEE 
491642 | 49yT742 | 421922 
473040 | 493179 | 493319 
494433 | 4934572 | 494711 
495822 | 49596G | 496099 
4972C6 | 497344 | 497483 
498586 | 43738724 | 4950623 
499962 | Focogs | 500236 
$OI333 | $SOI470 | 50607 
$C2700 | $302y37 | $92973 
504063 | $04199 | 504335 
$O$42T | $OSS57 | 595692 
$0677$ | So69g9rr |} $07046 
$O$125 | $o8260 } $0825 
$0g471 | 509606 | 599740 
SIro81r2 | Froggy | STTOBS! 
$i2150 | 512284 | 513417 
$134%gq | $I36T7 | 513759 
SIq813 | $14946 | 515079 
$I6139 | $16271 | 516403 
$17460 | 517592 | 517724 
$18777 | 518999 | 519040 
$2c090 | $20221T | 5292352 
$21400 | 521530 | 521661 
$2270s | 522835 | 522966 
524006 | 524136 | 524266 
$25304 | 525433 | 525563 
$26598 | 526727 | 526856 
$27888 | 528016 | 525145 
$29T174 | 529302 | 529430 
530456 | 530584" | 530712 
$31724.| $31862 | 531959 
$33009 | $33136 | 535263 
534280 , 534407 | 524574 
$35547 | 535674 | 535800 
$3681T | $36937 ) 537063 
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| 492062 
| 493455 
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496237 
497621 


498999 
500374 
501744 
503109 
504471 
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507181 


$08530 | 
| 509874 
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| $12551 
$13883 
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$10535 
5855 
$19171 
520483 
$21792 
$23096 
524396 
525692 
926985 
525274 
$29559 


$3217 
533391 
531661 


530840 
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492201 


493593 
494989 
496376 
497759 
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492341 
493737 
495123 
496514 
497397 


499137 
5OOSI 
501880 


503246 | 


504607 


507316 
$08664 
| $x0008 

$11348 

512684 
| $14016 
515344 
$IGEGY 
517987 
519303 
520614 
521922 
523226 
524526 
$25322 
527114 
528402 
5296857 


530963 
532245 
533518 
534757 
536053 
537315 


505963 | 


499275 
499275 
502017 
503332 
504743 


506099 
$07451 
508799 
SIOI43 
511452 
$12818 
SI4149 
515476 
516800 
518119 


$19434 
$20745 
$21053 


523356 
524656 


$25951 


$27243 | 


528531 
529815 
531095 


532372 
533645 
$34914 
536179 
537441 
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492431 

493876 
495267 
496653 
495035 
499412 
500785 
$02154 
503513 
504378 


506234 
507536 
$08633 
510277 
$11616 


$12951 
$14252 
515609 
$16932 
SIS251 
519566 
520876 
22133 
523456 
524785 
$26081 
527372 
$23660 
529943 
$31223 
$32500 
5337 7* 
$35041 
536306 
$37567 
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492621 
494015 
495406 
496791 
499173 
499550 
$00922 
502290 
503654 
SOSOIG 


$06370 
$07721 
509068 
SIO4TT 


511750 


513084 
SI44r5 
SIS741 
517064 
$IS382 
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519697 
$2007 


522314 | 


523616 | 
524915 | 


26210 | 
$2750lk 
523738 
530072 
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532627 | 
533999 


$3$167 | 


536432 
$37693 
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537819 
$39079 
$40329 
541579 
542825 
5 44068 
$45307 
$45543 
343775 
549903 

$50228 
$$T450 
$52668 
553585 
555294 
$5630 
$$ 7507 
$3J57c9 
559907 


$6IICT 
C———— 


562293 
S62481 
$6.4566 
565848 
$67026 
568202 
569374 
$70$43 
$7T709 
572372 
574031 
575188 
76341 
$77492 


| 578639 
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53794$ 
$39202 
$424F55 
541704 


542950 | 


$44192 
$4513 
546656 
547393 
$4191 
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560026 ; 
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562412 
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538071 
$3932) 
540580 
$41529 


$43374 


544316 
$4355$ 
546789 
$4S021 
$49249 


$30473 


$60146 
$61340 
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$43715 


34 | 564903 


$66034 
| $67262 62 


568436 
569608 
570776 
$71942 
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$75419 
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575568 
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535197 
539452 
$4C70S 
541933 
$43199 


552595 
F5IS1i6 
$53033 
$54247 
$55457 


55CE64 


557568 
5599683 
5£0265 
SC1459 
$62550 
$63837 
565021 
$66202 

$67379 


568554 
569725 
£70 03 


572053 
$7322) 


$74379 
3/333 { 
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57 27926 
| 575993 


550717 


557958 
559188 | 
560385 | 


61598 | 
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562769 | 
563995 | 
50g 139 | 
569320 | 
SE7497 
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569842 | 
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$72I74 
$73336 | 
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| 538448 | $33574 | 538699 | $33825 | 538951 
| $39793 539529 | $39954 540979 | 5492024 
| 542955 | 541080 | 541205 | $41330 | 541454 
542203 | $42327 | $42452 | $4257 | 542701 
{ | 543447 | $4357! | $43696 | 543529 | 543944 
544638 | 544812 | $449365 | $45060 | 545183 
545925 | 546049 | 546172 | $45296 | 545419 
547159 | $47258% | $47495 $47529 | 547652 
| 548389 | 543512 | 545635 | $45755 | 543831 
549616 | $49739 | $4936T | 549934 | 550106 
| 550840 | 550962 | 551084 | 551206 | 551325 
552059 | $$2181 | $52393 552425 | 552547 
4 553276 | 553393 | $53519 | 553640 | 553762 
5544%9 | 554610 | $54731T | 554552 | 554973 
555699 | 555320 | $55942 | 55506r | 556192 
556995 | 557026 | $57146 | 587267 | 557357 
553108 | 558228 | 55349 | 553469 | 553589 
559303 | $5942$ | $59543 | 559667 | 5597597 
560504 | 560624 | 560743 | 560563 | 5f0952 
| 56r6gs | 561817 561936 | 562055 | 562174 
| 5£2387 | 563006 | $63125 | 563244 | 563362 
564074 | 564192 | 564311 | 554429 | 564545 
565257 | 565376 | $65494 | 595612 | 565730 
506437 | 566555 566673 | 566791 | 566909 
567614 | 567732 | $67849 | 597967 | 568084 
568783 | 563905 | $69032 569149 | 550257 
559959 | 575076 | $70193 | 570309 | 570426 
571126 | 571243 | 571359 | 571476 | 571592 
| 572291 | 572407 | $72523 | 572639 | 572785 
R 279432 | $73568 | 573684 | 573592 | 573915 
| 574610 | 574726 | 574841 | 574957 | 575072 
| 575765 | 575380 | 575996 | 576117 | 576226 
576917 | $77032 | 577147 1 577202 | 577377 
Lame] $7813T | 575295 | 575410 | 5758525 
2 579326 | 579441 1 579555 | $7969 
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$320C3 
583199 
$$4331 


$35461 
556587 
$8771 
588822 
S$89950 
Fgro6s 
$92177 
$93 286 
$94392 
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$9769s 
$98790 
599883 
600073 
602060 
603144 
694226 
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607455 
6c8526 
609594 
61oE6o 
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613942 
614897 
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$82177 
533312 
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$85579% 
586700 
587823 
$889.44 
$90c6rm 


501176 


$92288 


$93 397 
$9Y4503 
$95 606 


596707 
$9780s 
598900 
$9999g2 
601082 
602168 
60325* 
6C4334 
605413 
606489 
607 562 
608622 
609701 
610767 
611529 


612990 
612947 
615003 
GI60Fs 
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552291 | $82404 
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587935 | 588047 
589055 | 589167 
$g0T73 | $90284 
$91287 | $9r3983 
$92369 | $9250 
$93508 | $93618 
$94613 | $947 24 
$95717 | $95827 
$96817 | 595997 
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602277 | 602336 
60336T | 9408 
604442 | 604550 
6OFSSO | 605628 
6c6556 | 606704 
»— O— —— 
607669 | 6077/7 
608740 | 608847 
Iv | 609914 

[0973 | 61Cy79 
611936 | 612943 
612996 | 613101 
erat cy 
6151c$ | 615213 
616160 | 616265 
6172T0 | 617J1IS 
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$80240 
SSr3$S1 
532518 
533652 
534782 
5859Tr 2 
$37037 
$38160 
589279 
590396 
S9IFIo 
$92621 
393729 
594834 
$$S937 


$97037 
$9813; 

599228 
600319 
601408 
——— 


602494 
603577 
604658 
605736 
6o68rrx 


607884 
60895 4 
610021 
611086 
612148 


613207 
614264 
6153T9 
616370 
617420 
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| 602603 
| 603685 
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| 610128 

611192 
| 612254 


| 613313 
614370 

 GI5424 

| 616475 


| 617524 
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580469 


581608 
$32745 
$83579 
535007 


586137 
687262 
589334 
589503 
$go6rg 


$91732 
$92843 
$93550 
$9SoO59 
$g6TrsS7 
$97256 
$9835 3 
593445 


600537 
GoOr625 


602711 
603794 
604374 
6O59SI 
607026 
608098 
609167 
610234 
611298 
612360 


613419 


| 61447$ 
| 615529 
| 616580 


' 617629 
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580583 | 580697 
$81722 $318336 
$82859 | 532972 
$33992 $384105 
$85122 | $55235 
586250 | 586362 
587374 | $8746 
588496 | 538608 
$89515 | 589726 
$90730 | 590842 
$91843 | $9195 5 
592954 | $93964 
$9q4ovr |} $9gr71 
S95165 | $95275 
$9$267 }] $96377 
$97366 | $97476 
593462 | 598572 
$99556 | 599665 
600646 } 600755 
601734 | 601843 
602819 | 602928 | 
603902 604010 
604932 | 605099 
626059 | 606166 
607133 | 607240 
608203 | 6083r2 
629274 | 609981 
610341 | 610447 
GIT4qos5 | GrignnT 
612466 | 612572 
613525 | 613630 
614531 | 614556 | 
615634 | 615740 
616685 } 616790 
617734 617339 
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$808r1 
$31950 
5383055 
534215 
585345 


$86475 
$87599 
$35720 
539838 
$909$3 
$92566 
$93175 
$94 282 
$9536 
$$6457 


597586 
$9g86S1 
$93774 
65085 g 
621951 
6539536 
604118 
605197 
606274 
607348 


608419 
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618153 


O504cg 


Z 


——— —— 


| 618257 


619302 
620344 
621334 
C22421 
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623456 


| 624438 
| G25518 


650502 


651375 | 651472 
652343 | 652440 
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613362 
6194606 
620448 
621488 
622525 
623559 
624591 
625621 
626648 
627673 


647676 


' Exd555 | 648653 
2 | 649530 | 649627 
| 650599 


651565 


652256 ] 


643847 


024695 | 
625724 | 
626751 
627775 
623797 
629917 
629335 
631849 
632862 
633872 
634880 
635886 
636889 
£37890 
638888 
639885 
640879 | 
641871 
(42860 


644832 | 
6a45815 | 
646796 

617774 | 
648750 | 
649724 
650636 | 
651666 
652633 
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1642946 
(644931 
[645913 
| 646394 


| 647872 


| £498.48 
649821 
£59794 
650762 
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6:1799 
622535 


623869 | x 


624901 


625929 | 


626959 
627950 
629002 
63002ZI 
631038 
632052 
633064 


634071 
635081 


626037 | 
637039 | 
6350909 | 
639088 

640084 | 


641977 
642069 
643558 


644044 
645029 
646011 
646992 
647969 


648945 
649919 
650890 
651859 


652730 | 652826 
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618780 | 618884 
519324 | 619928 
620864 | 620968 
621992 622007 
622939 623042 | 
673973 624076 
624004 | ©25107 
626032 | ©26135 
627053 | 627161 
623082 | £23185 
| 629104 629206 
630123 | $30224 
| 63r129 631241 
| 632153 632255 | 
633165 | $33256 
624175 | $34276 
635132 | 635253 
36157 636293 
637189 | $37259 
638190 | $35239 
| 639237 
630183 640283 
621177 | $41276 
632168 | 642267 
633156 | $4325s 
644143 | $44242 
645127 | £45226 
646rog | $46208 
| 647089 | £47187 
6.48c67 648165 
649043 | $4914 
650016 | $5013 
650987 651084 
651956 | 652053 | 
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618939]\] ros 
620032 ]| 104 
621072] 10 

622110} 104 
623146] | 194 
624179] | 193 
625209| | 103 
626238\| 103 
627263|| 193 
628237 || 102 
629308}| 102 
630326 || 102 
631342]| £02? 
632356J| I0l 
633367]| 101 
634376{| 100 
6353593]| 190 
636388]; 100 
637399 | 190 
6383389]| 99 
639387]| 99 
640392} 99 
641375 95 
642366 G9 
643354]| 99 
644340|| 95 
645324]| 98 
646306 98 
647285]| 95 
643262} 98 
649237 | 97 
6502T0 97 
G5 r19%1 | 97 
6521591 7 
653116*] 97 
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653212 
654176 
| 655138 
656098 


657054 | 
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6580171 
6538965 
6599r6 


660865 | 695960 
| 661907 
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661813 


663701 
664642 
66558r 


666518 | 


657.453 | 
| 658479 


668396 
669317 
670246 
671173 


[672098 | 


673021 


073942 
674861 
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654273 
655234 
656194 
657151 
653roz 
659060 
6600rT 


662852 
663795 
664736 
655675 
665612 


667546 


669410 
670339 


671265 


—— 
672190 
673113 


674534 


674953 
675870 


— 
676785 


677607 | 677698 


| 678513 
| 679428 | 


678609 
075519 


650335 | 680426 
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| 631241 | 681232 
| 632145 | 682235 


| 633047 | 


053947 


634845 634935 | 


643137 
68403 7 
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653405 
654369 
655331 
6562909 
657247 
658202 
65grs5 
660106 
661055 
662002 


662947 
6563889 
664839 
6657683 
666705 
667640 
663572 
669503 
670431 
671358 
—— 
672283 
673205 
674126 
675045 
675961 
676876 
677789 
678900 
6 79610 
680517 
6S1422 
632326 
633227 
684127 
635025 
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6535c2 | 653598 


654465 
655427 
656386 


657343 
— — —  — 
658298 
659250 


66020r | 


661150 


662096 
———— 
663041 
663993 
664924 
655962 
66 
6799 


667733 
668655 
669595 
$70524 
67I451 
— — 
672375 
673297 
674218 
675136 
676053 


——_ 
676965 
677831 
678791 
679700 
630607 
I I I ets 
681513 
652416 
683317 
634217 
6SSI1, 
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654562 
655523 
656481 


657438 
——— — 


658393 
6593.46 
665296 
661245 
662191 


—— 
6631235 
664078 
665c18 
665956 
666892 


— —— 
667326 
668758 
659639 
670617 
671543 
672467 
6733975 
674310 
975225 
676145 
—  — — 


677059 
677972 
675882 
079791 
652699 
6816-23 
682505 
653407 
6$4307 
685204 | 
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685383 


667173 
6683106 
669033 
669967 
670895 
671521 


672744 
673666 
674586 
675503 
676419 


653934 | 
654946 | 655042 


655926 
656864 
657820 


6538774 | 


659726 
660676 
661623 
662569 


— ————_ 
653512 


656002 
656960 


| 657916 


653370 


| 659821 


664454 | 


665393 
666331 
667266 


668199 
669I3T 
670060 
670988 
671913 
I —— 
672835 
673758 
674677 
675595 
676511 


677333 
673245 
679155 
6580063 
630970 


677424 
975335 
679246 
680154 
681060 


662771 
661718 
652663 


663607 
664548 
665487 
666424 
667359 
663293 
669224 
670153 
671080 
672905 
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631874 
682777 
653677 
634576 
655473 


681964 
68:867 
683767 
684666 
635563 
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6329055 
632957 
633857 
684756 
635652 
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655 742 
636636 
687529 
688420 
659309 


690196 
69ro81 
691965 
692547 
693727 


694605 
695482 
696356 
697229 
69$ror 


693970 
699338 
720704 
701568 
792430 
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703291 


7O4I5SE 
705008 
705864 
706718 


707570 
7038421 
709270 
TIOI17 
710963 
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685831 | 685g2r | 686010 
686726 | 686815 | 686904 
687618 | 6$7707 | 687796 
6838599 | 688598 | 688687 
689398 | 689436 | 639575 
690285 |: 690373 | 699462 
6yr170 | 691258 | 691347 
6922553 | 692142 | 692230 
692935 | 693023 | 693111 
693815 | 693903 | 693991 
694693 | 694781 | 694863 
695670 | 69;657 | 695744 
696445 | 696531 | Ey6618 
697317 | 6974924 | 697491 
698185 | 698275 | 698362 
699057 .| 699144 | 699231 
699924 | 70029rr | 700cgs 
700790 | 700877 | 700963 
701654 | 701741 | 721827 
702517 {| 702603 | 702699 
7C3377 | 703463 | 70923T 
704236 | 704322 | 702409 
705c94 705179 | 705265 
705949 706035. | 706120 
706803 | 706888 | 706974 
79765s | 707740 | 797326 
708506 | 708591 | 705676 
729455 | 709440 | 799524 
710202 | 7Io287 | 710371 
7104S | 7Irrg2 | 7Ilety 
711892 | 711976 | 712060 
712734 | 71281$ | 712902 
71357s | 713659 | 713742 
714414 | 714497 | 714551 

| 715251 | 7153351 7154rs 
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636109 
636994 
68788s 
638776 
639664 
690550 
691435 
692318 
693199 
694078 


694956 
695332 


696706 
637578 
698449 
639317 
7OOITS 4 
71043 
7OIg13 


702775 
703635 | 
704494 | 
798350} 
706206 
707059 
70791 
708761 


709609 
70456 
TIISOM 


712144 
712936 
713825 
714665 
715501 
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| 686159 
(637583 
| 687975 


688865 
689753 
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636279 | 636363 
637172 | 65725! 
633064 635153 
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$64 || 751379 | 751356 | 751433 | 751519 | 751557 
565 || 752948 | 752125 To2cs | 752279 | 752255 
566 [i 752816 | 752393 | 752970 | 753747 | 753123 
$6711 753583 | 753660 1597%6 | 753513 | 753389 
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784261 | 784332 | 734403 
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794139 | 7941709 | 794279 
794936 794906 794976 
795532 | 795602 * 795672 


| 


3 


| 


771442 


7721758 
772908 
773649 
174371 
775100 
775829 
776556 
777382 
778006 


778725 
779452 


780173 | 
780893 | 


781612 


782329 
783046 
783761 
754475 
7* $127 
785899 


| 736609 
| 787319 


785027 
135734 
7"9449 
790144 
790845 
791560 
792252 
7929523 
793651k 
794349 
79504$ 
195741 


C 4 


— 


== = = —w  —__ 


"J 


Brige's Logarithms. 


£15885 | 


Q I 
795980 | 795949 
795574 | 796644 
797268 | 797397 
797960 | 795929 
738651 | 798720 
799341 | 799499 
$0c029 | $00o98 
$c0717 | 800726 
gorgo4 801472 
$029049g | So2155 
$02774 | £62342 
803457 | 3c3525 
804139 | 824208 
804321 | 8948589 
895501 | £05559 
$:6150 | $8062.48 
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824516 | 824581 
25166 | 825231 
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9.999556 || $-640c93 
Sine || Co. Tang. 
F Degree 87, 


'Co- ſine | Tangent 


; Tangent 


ey nem 


Co- -Tang. 


11.45Cg16 


I 1.453 309g 
[1.44973:% 
[1.145183 
[1.442664 
[1.4392-72 
I1.43570v9 
I1.432272 
11.4283903 
IT,4254 $0 
II, 422723 


Op wr er nt Wont nt 


IT, 418792 
WLALSEDS 
412205 


on 
[T.,4q0957T7 


I1.,422503 
1.399323 
I1.396161 
11,393022 
IT.359976 


- Þ» a» 


— 


I 1.,356S1II 
1.393735 


I 1.330657 |. 


1.377657 
[1.374546 


IT. 371660 | 
I1.3086932 | 
TI.255 44 i 
[1.352516 | 
IT.,35 9997 


\M 


_— ——— 


S = .,% % _ a. =_ 


WY 4 4 Bio ib Gab bo ii ie 4 Se 


T4 


—— —— 
1 0 GA AA 


IO - © Ww + 


| us WI Wd WI ww 


— 
— 


| 


 — 


Degree 2. 


30 


231 
32 
33 
34 
35 
36 
37 
33 
39 
40 
"S | 
42 


M{ Sine | Co-/ine 


| Tangent | Co-Tang. | 


$,040092? | TI.359907 | 
' > <—— 


$,63967) 9.3995 


5.642563 9+9995-1 | | 5.642982 
6.645433 9999575 || 8645553 
$.645274 9+-999570 |} 5.645704 
8.651102 | 94999564 || 8.651538 
8.653911 9+99955” [| 8.654352 
8.656702  9+999553 || $+657149 
8.659475 | 94995547 || 8.659928 
8.662230 | 94999541 || 8.662689 
8.66 4968 | 94999535 || 8.665 433 
$.66763g | 9-99952% |! 8.665160 
8.670393 | 9+999523 || 5.670869 
3.673080 | 9-999518 || 8.673563 
8.675751 | 94999512 || 8.67623 3 | 
8.678405 | 9+999506 || $.6785866 | 
$.681043 9.999499 $.6815 44 | 
8.683665 | 9-999493 || 8.654172 
8.686272 | 94999487 || 5.636784 
8.688892 9.999481 || 5.659387 
8.691438 ! 9+99%47F || 8.691963 
8.993998 | 9-999.469 || 8.694529 
8.696543 | 9+999462 || 8.637081 
8.699073 9.999456 || S.6996r7 
8.701589 | 9.999450 || 8.702139 
$.704090 | 94999443 || 5.794646 
8.706576 | 94999437 || 8.707139 
5.709049 | 9+99943T [| 5.709618 
8.711507 | 94999424 || 8.712083 
8.713952 | 9999418 || 8.714543 
8.716383 | 9.999411 || 8.716972 
8.718800 | 9.999424 || $.719396 
Co- ſine Sine '' Co-Tang 


TI.357017 
I1.354147 
IT.351 296 
1.24463 
II.345645 
1.342851 
IT.340072 
I1.337311 
IT.334567 
I1.331840 
I1.329136 
11,326127 
1.323761 
1.321100 
11.318455 


| I1.21582$8 
I1.313216 


It.3i0619 
11.509027 
I1,3053471 
I1,302919 
I1,300332 
11,297861 
II,295354 
I1I,292860 


11,25060 


Degree $7, 


— 2 — 


6 
| 1 


30 


: 


IS 


: 


= 


E 


—_ — 


— 


Degree : 3, 


SINLALIGOL 


s 


8.718800 


8.72 I204 
723595 
8.725973 
8.728336 
8.730688 


8.733027 
8.735354 
8.737667 
8.739969 

742259 
8.744536 
8.746801 
8.745955 
8.751297 
8 753528 


8.755747 
8.757955 
8.760151 
8.762337 
8.764511 
8.768828 


8.770970! 


8.773101 
8.775223 


8.777333 
$.779434 
8.781524 
8.783605 
8.785675 


Co-fine 


Sine | Co-ſine 


| Zangone Co- Tang. 

9.999404 8.719296] 11.29060g 
9.999398 8.731806 Ir.278194 
9.999391 || 8.724254 | 11.275796 
9.999384 | | 8.726588 | I1.27347r2 
9.999378 | | 8.728959 | 11.271041 
9.999371 | | 8.731317 | 11.268683 
9.999364 | | 8.733663 | 11.266337 
9.999357 | 8.735996 | 11.2640c4 
9.999350 | | 8.738317 | 11.261683 
3-999343 | | 8.740626 | 11.259374 
9-999336 | | 8.742922 | 11.257075 
9-999329 | | $.745207| I1.254793 
9.999322 | | $.747479| 112525231 
9.999315 | | 8.749740 | 1.250240 
9.999308 | | 8.751989) 11.248911 
9-9993ok | | $.754227| 11245773 
9-99929 4 8. 755492 1.243547 
9.999256 | 8.75866 IT.241332 
9-999779 | 8.760872 11.239128 
9.999272 | 8.763065 11.236935 
9.999265 || 8. 8.765246 | 11-234754 

9999257 | | 8.767417 11.232583 
9.999250 | | 8.769578 | 11.2J0422 
9.999242 || 8.771727 | 11.228273 
9.999235 || $.773866 | 1.229134 
9.999227 | | 8.775995 | 11.224005 
9 999220 || 8.778114 | 11.221886 
9.999212 || 8.783222 | 11.219778 
9.999204 | | 8.782320 | I11.217680 
9.999197 || 8.784404 | 11-215592 
9.999189 || $.786486 [II.213514 
Sige | Co-Tang | Tangent. 


—_— 


Degree -86. 


—_— 


TY Yu WY YRS” 


JPY 


_ 


_— 


i. 


—- 


332 b 


Degree 3. 6 
M | Sine | Co-/ine |; Tangent | Co-Tang. 
30| 8.785675 | 9:999187 || 8.786446 | 11.213514| 39 
314 8.787736 | 9-999i8r || 5.7885 54 | I1.211446 | 29 
32 1 8.989787 | 9999174 || 3.790613 | 11.209387 | 28 
33\ 8.731828 | 9-999166 || 8.792562 11.207333| 27 
34 | $-793859 | 9-9991r58 || $.79470r | I1.205299 | 26 
'TY $.79588r 9.999150 3.796731 11.203269 25 
36 | 8.797894 | 9-999 142 || 5.795 752 | I.201248 | 24 
37 | 8.799897 , 9-999134 || 8.800763 | 11.199237 | 23 
38 | 8.80r8gr | 9-999126 || 8.502765 | I1.197235 | 22 
39 | 3.803876 | 9-999rr8 || 8.807458 | 1.195242 | 2r, 
40 | 8.805852 |9-999r10 || 8.806742 | 11-193258 | 20 
ar 8.8078 r9 9+999102 || 8.808717 | I1-Ig1285 | 19 
42 | 8.809777 | 9-999094 || 8.812633 | 11-1893 17 | 18 
43 | 8.8r17526 | 9-999086 || 8.9r264r , 11.187359 ; 17 
44 | #.8 12667 | 9999077 || 8.814589 | I1.1854rr | 16 
45 $.315598 | 9-999069 || 3.816529 | 1.133477 | 15 
46 | $8175 22 | 9-99906 || 8.81846 | 11-181539 | 14 
47 | 3-Brg9436 | 9:9990f2 $.820334 | 11179616 | r3 
45 | 8.831342 | 9-99 9044 || 8.822298 | 11-177702 | 12 
49 | 8-#23240 ! 9-999036 || 8.824205 | 1.175795 | 11 
50] $.825x30| 9-$99527 || 8.825103 | 11.173897 | ro 
51] 8.827011 | 9-999019 || 8.827992 | 11.1720c8 
52] 3.828884 | 9-9990to || 8.82987, | 1.150126 
53 | 8.830749 | 9-999002 || 8.831748 | 11.169252| 7 
54 | £.832106 | 9-993993 \| 8.833613 | 11.166387| 6 
ſ5 $.834456 | 9-998984 | 8.835471 It,I164529| $ 
56 | 8.836297 9-998976 | 8.837321 | 11.162679| 4 
57 |8.838130 | 9.998967 || 8.839163 | 11.160837| 3 
$53 | 8.839956 | 9-993958 || $.840g99 | 11.159002| 2 
59 | 8.841774 9.998940 | 8.842825 | 11.157175| 1 
60\ 8.843585 | 9.998941 || 8.844644 r1-155236/ 0 

| Co-fimne | Sine | Co-Tang Tangent. | 


»— 


Degree 86, 


Degree 4. 


— — 


M | Sine Co-/ine | Tangent 'Co- - Tang. | 
015842554 9.995941 [8.54 44549 , 11. 155356 | 69 
x [8.545387 9.998931 || 8.846455 1.153545 
2 | 8.847183 | 9-998923 | | 8.848249 12.7527401%s 
3 | 8.848971 | 9.998914 | | 8.850057 | H.149943] ' 
4 | 835075 1 | 9-99590s || 8.851846 In.i45194\! 
5 | 8.852525 [9.998896 | | 8.853528. II.146372 
6 $.554291 9.998857 | 3.855403 It.1445%7 
7 | 8.856049 5 oc09-0 8.857171 | 11.142829 
8| 8.857801 9.958869 | | 5.8; 8922 | Il.t41065 
9] 3.859546 19. _— ' [8.860686 |[11,139314 
To | 8.861283 '9.99885r | [3.862433 11.137507 
Tx | 8.863014 94998541 1]8 8.864173]11, t35325 
12 | 8.864738 9.998832 18. +365906 | IT, el 24094, 
13 | 5.866454 9-998523 [18 - (aq I1,132368 
14 | 8.868165 9.999813 |S. .$6935r 11.130649 
r5|8, $,369868 9.998804 [s. $71064 11.128936 
16| 9.871565 9-993795 | | 8.572750 II.127230 
17'8.873255 | 9998765 || 8.874469 . I1.125531 
r8 | 8.574938 | 9.995776 8.876162  11.123836 
19| 8.976615 9.993766 '8, 877849 II.I22151 
| 20| 8.878285, 9.958757 || 8.679529 IT. TI.120471 
21| 8.879949 9-998747 | | 8.881202 11.118798 
22| 8.831609 9.9997 33 $92869;II.TI7131 
23 | 8.383258 9.995728 || 8.584530, Il.I5.470 
24 | 8.584903 9.998718 || 8.826185 | I1.I13815 
25 | 8.886542 9.998708 33 | T1I.112167 
26| 8.888174 9.998699 | | 8.889476 | 11.IIo524 
27 | 8.889801 9.998629 | | 8.891112 | 11-10$888 
28 | 8.891421 9-99$679 | | 8.892742 | 11-I07258 
29 | 8.893035 © 9.99360 3.589.4366 | 11105634 
| 30} 8.894643 9 999655 3.895984 | I.T04o016 
1 C-me Co-ſine | Sine |\| Co-Tang | Tangent. 


75 


"JIIIET 


Degree 85. 


* _— 


— — 


Degree 4+ 
gy M| Sine i Co-ſine | Tangent | Co-Tang, 
p 62 | 30 8.894642 | 9. 998659 | | 8.894 $95940 rI.I04016{ 30 
5. £4 31 =. 896246 9. 9936439! | '8. 597596 | [1.102404 | 29 
o » 1. 32 | 8.897842 | 9-998639j | $-899203 | 11.100797 | 25 
31574: 33 | 8.893432 | 9998629 | | $.900803 | 11.099197 | 27 
4) 39] 3+|8. 901017 | 9:998619| | 8.902398 | 11,097602 | 26 
2155 35 | 8.902596 | 9-9$$609 | 8.993957 | 1.096013 525 
71 54 68, 904169 | 9- 993599! 8.995570 11,094430 | £4 
9] 53 | 8.99 5936 | 9.998589} (8.907147 | 11.093$53]2 
v1 5* + | 8.907 297 1 9:-998577 | | 8.905719 | II.,ogrz81 | 22 
41 5®, | 39 | 8.90885 2 | 94998568 | | 8.910285 [11.09g9715 [21 
7 Y (40 | $. gr104cg | $ 9985 5% | | $.911846 [I,085I54 20 
71] 42 g. | 13648 8.012.401 11,0-6499} 19 
[47 A 9.995 54 9134 0499 
4) 45 | 42 8.913458 9.995537 >S.Q14951k I1,055049 13 
8s o 2 | 8.915022 9.995 527 $,916495 II.o83505 7 
[9 + 21g gI6s5 « Q' 6. 993516} $.,913034 II, 05 T1960 16 
6] 45 45 | 8.91507 7; 9.998506 d.g19568 | 1.050432 [15 
301 44 ' 46 | 8.91959r 9. 998.5 gs S, 921096 1.07892 4 I4 
pr (43 47 | 8.921 t03 | 9:9954585 | | $.522619 | 1.077384 [13 
z6 o | 48 | 8.922610 9.998474 || 8.95 4136 |11.075864 12 
z1 pc 49 | 8.924112 9.995 44 t4 | | $-5256.49 TI.O74351 I 
A þ+4 | 50 | 8.92569 3-99 104531159 27156 |11.072844 | 10 
» ” [$1 4.6 [9 995442 | 8.92 23653 [1.071344] 9 
JO $3 8. 93006$ 90998421 | 5, 931647 Ir.068353] 7 
rj \8 154 8.931544 9.958410 | | 8.933134 |11.066365| 6 
67 35 F5 z2ors 9.998309 | | 8. 9.934616 [1,0653*g = 
24 | 34 m”:; © 934491 9-994;385 || | 8.935093 | 1.063507 | 4 
88 |33| 57 [8.335942 | 9:995377 | 8.937565 |11.062435| 3 
58 5 | 55 3.937293 9.995 366 8. 339032 I 1,060968 2 
34 3T| 52] $.938850 | 9-9983355 | | £.94c454 It.059506| I 
ay bo | 8.940296 | 9.997344 | | 8.541952 | 11,058049 | © 
t. hou 4 Co-ſine | Sine | - Co-Tang / Tangeat | M 
| | © Degree $5. 


E 3 


OHSS SOOSIVIOES 
+ 


Is 
16 
17 
18 
Irg 
20 


— 


21 
22 
23 
24 
25 
26 
27 
28 


Sine 


8.941738 
8.943174 
8.944606 
8.946034 
8.957456 
| 8.958814 
8.950297 
8.951696 
8.953099 
8.9 54499 
8.955804 
8.957284 
8.958670 
8.960052 
8.961429 
8.962801 
8.964170 
8.965534 
8.966893 
8.968349 
8.969600 
8.970947 
8.992389 
8.973626 
4.974962 
8.976293 


8.977619 


8.978941 


29 | 8.980259 
30 8.981573 


| Co- fine 


8.940296 


9-998 344 
9.998333 
9.998322 
9.998311 
9.998390 
9.998289 


9.998277 
9.993266 
9.998255 
9+938243 
9.998233 
9-998 270 
9.993209 

«999197 
4 $6 


EE — —_— 


9.998174 


.998163 
5998151 
9.998139 
9.998128 
9.998106 


9.998104 
9.998092 
9.9y8o8o 
9.958068 
9.9y98c56 


——_ __ 


9-995044 
9.998032 
9.998020 
9.998008 
9-997996 


Sine 


| Co fine | 


Degree 5. —_ 


Tangent 
8.941952 


Co-Tang., 


11.058048 


8.950597 
8.952021 
8.953441 
8.954356 
$.956267 


8.960473 
6.961866 
8.963254 
8.964639 
8.966019 
8.967394 
8.968766 
8.970133 
8.9"1495 
8.572355 
$.974209 
8.975560 
8.976906 
8.978248 
8.979586 
8.980921 
6.992251 
8.583577 


; Ca-Tang ' 


11.0565 g6 
II.,O551,48 
I1.053705 
11,052266 
I],050832 


I1,049403 
11,.047979 
11,946559 
I1.045144 
11,.043703 
11,042326 
11,040925 
11,039527 
11.038134 
11.036746 


11.035361 
11.033991 
11.032606 
II.,031234 
11.029867 


I1.028505 
I1.027145 


I1.025791 


[1.024440 
11.0923094 | 
I1,021752 
11.020414 
11.019079 


I1.017749 
11,016423 


Tangeat 


nt 


—_ 


Degree 84. 


| 


—s - 


& 12] 


LAME | 


"—" SW WOW > D GC WWW 05 DO = os 2D we __-=Wywr=rAxrCMCTT 


| 


| 


Degree F. 


—_— 


Sine ' |  Co-ſine || Tangent 
8.931573 9.997996 || 8.983577 
8.982883 | 9.997984 || 8.934399 
8.984189 | 9.997971 || 8.986217 
8.985 491 | 9:997959 || 8.987532 
8.936789 | 9.997947 |\ $.988842 
8.988083 9-997935 8.990149 
8.989374 | 9997922 || 8.991457 
8.999660 | 9-9979to | | 8.992750 
8.991943 | 9-997 897 | | 5994045 | 
8.993238 | 9.997855 | | 5.995337 
8.994497 | 9997573 || + -996624 | 
8.995768 | 9.997860 | | 8.997908 | 
8.997036 | 9-997847 | 1 5.999188. 
$.998299 | 9997835 | ' 9.000465 
8.999560 | 9-997822 | | 9.001738 
8.900816 | 9.997809 | | 9.003007 
9$-002069 | 9+997797 | | 9-004372 
9.003318 | 9-997784 | | 9.005534 
9,004563 | 9+997771 | | 9.006792 
9.005405 | 9-997958 9.cotogy | 
9.007044 | 9:997742 | | 9-009295 | 
9.008278 | 9-997732 | |9-OIo0546 | 
9.009510 | 9.997719 | [9-011790 | 
9.0107 37 | 9-997 706 9.013031 | 
9.011962 | 9.997693 9.014268 
9.913182 | 9+ 9.997680 9.015502 | 
9.014399 | 9-997 667 9.016732, 
9.015613 | 9-997654 | | 9-017959} 
9.016824 | 9-997641T} | S-OISIS3| 
9.018031 | 9+ 997626 || 9.020403] 
9.019235 | 9+ __ 9 £21620) 
Co-fine | Sine || Co-Tang, 
Degree 84. 


CoTang. 
11,.010423 


I1.015tot 
I1.013783 
I1.012468 
It.c1T158 
t1.009851 


| IT,005549 


—{ 


I1,007250 
IT,009955 
I1.004663 
II,003376 


I 1.002092 
Ii.coo812 
10.9995 35 
10.998263 
10.996993 
10.995728 
0.994466 
10.993208 
10.991953 
10.990702 
r0.98945 4 
10.9882 10 
6.986969 
0.985732 
10.934 498 
10.983 268 
10.982041 
10.980817 
10.979597 
10.9758380 


Tangent 


=_  C_—_———_ — - - - 
* 


_— — — 


Zlo ” vw ela aw av es | 


nm, 


E 4 


| 
_o 9.019235 
'T | 9-0204 35 
2 | | 9.021632 
3 9.027825 
4 9.024016 
_$ , 9-©25203 
4 9.026306 
7 | $-027567 
8,9.0!8744 
9. ' 9.029918 
IS ' 9.031089 


It |9.032257 
I2 ; 9.033421 
13|9-024582 
I4 | 9-035741 
I5 | 9.036596 
16! | 9.038048 
17:9. 039197 
13| 9.040342 
I9| 9.041455 
[20 9.042625 


21| 9.043762 
22! 9.044495 
23] 9.046026 
24 | $-047154 
25] 9.0482 279 
26 | 9.049400 
+7 |9-c5So5rg 
2d |9.05T635 
9 19-052749 
30 9.053559 


Sine 


'Co-6 ſue 


Co-/ine 
9.997614 
0.997601 

9.997 555 
9.997574 
9.957502 
9-997 545 
9 097524 
9.99752C 
9.59, $07 
9-997 493 

9.997480 
9-997 466 
9-997452 
9.997439 
9.497425 
9,9974I1 


9+997327 
9 957383 
9-927309 
9 997 35S 
9+39734! 
9.99737 
6.997313 


| 


i 83, 


Degree 6. 


Tangent 


9.021620 
9.022834 


| 9.024044 


CoTang. 


I0.978380 
0.977165 
10.975956 
10.974749 


[IC.973545 


10.977345 


= — Eo — >< <————_——n 
— 


9.03F257 
3.032425 
303360 29 


10.971143 
0.969954 
I0.9687 63 
10.967575 
IO, 10.966391 


3-034791 | 10, 965209 
9.035969 |10.964031 
3-037 144 | 10.962856 


9.033 316 | 


I0.961684 


9:029485 |19:560515 


9.040651 
9.04181 3 
9.042973 
9.044130 
9.045484 


9.046434 ' 


9.047 552 
9.045727 
9.949369 
9.05 I005 
9.052144 
9.053277 
$.054405 


\ Co-Tang. 


—— 


10.959349 
10.958157 
10.957027 
0.955870 


I0.954716 


I0,.953565 
10.952418 
I0.951273 
I0,.950131 
Io, 29539923 


10.947856 
10.940723 
[0.945592 
10.944455 
I0.943340 


Tangent 


0 


M 


wy Ra, py cry oy ogga_ a wy wr ar aaygraycy Tv T FI HE A&A 


Degree 6, 


"TSA 


—_ 


| Zlo — O84 «wo | 


M] Sine Co- ſane | Tange Tangent Co-Tang. ' 
3o | 9-053359 | 9:997199 | 9:0 9.056630 | 10.943340 
3 9.254966 | 9.937155 | 9057781 | 194942219 
32 | 9.056071 | 9.997179 |9 558900 10.94I106 
33 | 99257172 | 9997155 9.960016 | 10.9399S4 
24 | 9.053271 | 9-997 '41 _ | 9-06113C | 19,935870 | 
35.] 9+? $9367 9.997 27 | 9:052240 | 10.93 7Co 
36 | 9.260465} 9-997i12 9.06 5343 19.936652 
37 | 9-06 .$51 9 997038 | 9024453 | 192935547 
28 | 9.062633 | 9.937253 | 9-2955 56 | 19934444 
39 | 9.063723 | 949979063 | 9. 26655 | 19933345 
42 | 9:26 1do6 1 9-997053 | 2:007752 | 19932248 
ar | 9.065385 | 9.997039 3.065847 | 10.931153 | 
42 | 9.066962 | 9.997024 | 3-009935 | 19-93 2062 
43 | 9:055026 | g-9970cs, | 9-071027 | 19.945973 
44 | 9049107 | 9.996954 || 9-972: 13 10,927887 
4519-270 75 9.995979 | 9:973197 19.926803 
46 9.07124 9:995g64, | 9:07427% 0.925732 
47 | 94972306 | 9.935949. || 9975356 | 10-924 644 
4% | $:073366 | 9.996934 | 9070432 10.923568 
49 | $-0744 4 { 9-999919 | 9-977505 | 10.922495 
ld þ onda non 9-95 ;69: 4 | 9-075576 | 9.921424 
ST | 9-5 276533 9.596349 9.279644 | 1Þ.920356 
: | 9.077553 | 9996874 || 9050710 | 10.919290 
$3 | 9.073531 9996355 | 9.031773 | 10.9182 27 
$4 | 9.079676 -y 9g0$4 3 gr od 0.91716, 
$5 | 9-08071v 3-996$25 is k 033391 [9.9IpI0g | 
56\ 9, o$T759 | 9.999513 | 9.984947 | 10.915053 | 
57 | 9.082797 | 9.996797 || 9085359 | 10.91 4000 

9.093532 | 9.996752 || 9.087050] Io.9129505 
$9 | 9.0% 4364 | 9.995766 || 3-088095 | I0.91 1902 
60 | 9.985594 9.996757 | 9.059"44 | 10.9T085 6 
—_ — | 

| Co-ſ;ne KE Sine || Co. Tang. Tangent 
| = Degree | $3, Y, 


Ys 


—_—_____ 


Degree 7. 


[Jo ew oluawenololZz 


Sine 


Co-fine | 


Tangent 


9.085394 


9.99675. | 


— 


Co-Tang. 


9.089144 


9.086922 


9.087947 
9.088970 


| 9-089990 


$,09 1088 


9.092024 
9-093037 


9.094047 


9.095056 
9-096062 


9.097065 
9.098066 
9-09go0Fs 
9.100062 
9.101056 


9.102048 
9.103037 
9.104025 
9.TIO0SOTO 
9.I05992 


9.106973 
9.107951 
9.108927 
9. Toggol 
9.100873 
9.111842 
9.112509 
9.113774 
9.114737 
9.115698 


Co- fine 


9.996735 
9.9 = 
9.996704 
9.996688 
9:996673 
9.996657 
ye 
9.996625 
9.9966 ro 
9-996594 
9.9965 78 
9.9965 562 
9-996546 
9.996530 
9-9965T4 
94996498 
94996482 
94996465 
9-996 449 
9-996433. 
9.996417 
9.996 384 
9.9963 68 
9.996351 
3-996335 
9-996318 
3-996302 
9.996285 
9.996269. 
Sine 


9.090187 
9.091228 
9.092266 
9.093302 
9.094336 


9-095 367 
9.096395 
9-097 423 
9.098 446 
9.099468 
9,T0048 7 
9.101504. 
9.Io02519 
9.103532 
9.104543 


— —__ 


9.105550 
9.106556 
9.107559 
9.108560 
9.I09559 


g.TIogs6 
SeIITTSFi 
9.ITI2543 
geTI3533 
9.TI45s21 


9.115507 


9.116491 
9.117472 
9.T18452, 
9.119429 


A — 


Co.Tang. | Tangent |M 


10.910856 


10.9098 1 3 
I0,908772 
10.907734 
0.906698 
0.905664 


0.904633 
10,903604 
10.902 578 
I0,g015 54 
10.900532 


ro.899513 
10.8984 96 
10.897g31 
10,896468 
10.895458 


10.894450 
10.893444 
10.892441 
10.891440 
10.590441 


10.885 444 
10.888449 
10.887457 
10.886467 


10.885478 


10.884 493 
10.883509 
10.882528 
10.881548 
0.880571 


Degree 


32, 


”_ 
4,4 ooh © TV rey ww — a _ r _— 0, 


Degree 7. 


_ Sine _ 
9-101 9.11 5698 


9. 2.116656 
9.117612 
9.118567 
9.119519 
9.120469 
9.121417 
9.122362 
9.123306 
9.124245 
9.125157 
9.126125 
$,.127060 
9-127993 
9.I28925 
9.129854 
9.130781 
9.131706 
9.132630 
Je 0335SSE. 
Js 134479 | 
9.135387 
9.136303 
qa 
9.138127 
4 9.139037 
9.139944 
9.140850 
9.41754 
9.142655 
9.143555 
Co-ſine 


Co-fone | Tangent 


9. 2.996269 


9996252 
9+99H235 
9.996218 
9.996202 
9.996185 
9.996163 
9-9SEr52 
9-$96131 
9.996117 
9.996100 
9.9 

9.996066 
9.996049 
9.996032 
9-9960r 5 


3. 1.995998 
9.995980 
9.999963 
9.995946 
9-995 925 995 928 


9. o_— 
9.99599 

9. 955996 
9-995359 
& 9-995841 


——— «= 


9.995825 
9.995806 


9.995788 

9.995770 | 

9-995753 | 
Sine. 


| 


9-119497 
9.130404 
9.121377 
9.122348 


9.T23317 
9, 9.124254 


9.125248 
9.1262rt 
9.127172 
9.128130 
9-229987 


Co-Tang, 
0.880571 


10.879595 
r10.878623 
10.87 7652 
10.3876683 
10.875716 


r0.874751 
10.873789 
10.872528 
10.871870 
10.870g13 


$.T3004tk 
9-130994 
9-T31944 
9.132893 

9.133839 


9-134784 
9.135726 
JoTSEFES 
9-137605 
9.138542 
9.139476 
9.140409 
9.141340 
9.142269 
9.143196 


9.144121 
9-145044 
9.145965 
9.149385 
9.147803 


Co-Tang 


1086995 
10.869506 
10.868056 
10.8671 07 
10.856161 


10.855216 
I0.864274 
I0.863334 
10.852395 
0.861458 
| 10.8605 24 
| TO, 859591 
10.$58660 


r0.857731 
0.856804 


10.855879 
| 10554035 


Tangent, 


10.854956. 


10.853115 |. 
I0,852197 | 


I2 


Z[o » ww + [vw ow woolen 


Degree 82. 


| 


_—— 


— —————— 


Degree 8 
M| Sine , Co-ſine | | Tangent Co- Tang. 
= 9.143555 |9-995753 | [9.147803  10.852197 | 60 
'r!9 I44453 6.995729 9.145718 ro.851282 59 
2 |9-145349 | 9-995717 | | 9-149632 | 10.55036S | 53 
3 | 9.145243 | 9-995699 | |9-159544 | 10.849456 | 57 
4 | 9.147136 9:995681 | | 9.151454 | 10.348546 | 56 
s | 9.148026] 9-995664 | | 9.152363 | 10. 2.947637 | 55 
Z | 9.14%915-| 9-995646 | | 9.153269 | 10.346737 | 54 
7 | 9.149801 9.995628 9.154174 r0.845825 $3 
g |19.159656 9.995610] | 9.155077 | 10.844923 | 52 
9 | 9.151569 | 9995591 | |9-155978 | 10.844022 | 51 
10 | 9.152451 | 9995573 | | 9-156877 | 10543123 | 50 
75 | 9:153536 | 9-995555 | | 9-157775 |19.842225 | 49 
2 | 9.154208 | 9-9955 37 | | 9.158671 | 10.534132g | 48 
12 | 9.155082 | 9-995S1S (9.59565 | 10.840435 | 47 
14| 9.155957 | 9-995 501 | | 9.160457 | 10.8395423 | 46 
x5 | 9-156830 9-995482 | | 9.1613 47 | 19-$35653 | 45 
16 | 9$-159700 9995464 | 9162236 10.83776g | 44 
17 | 9.158569 | 9-995 446|-{ 9-163123| 10.836877 | 43 
| 18 | 94159436 | 9995427 | | 9.164008 | 10.835992 | 42 
19 | 9.160301 9-995409 | 9.164892] 0.335105 | 41 
25 | 9.161164 | 9-995 390 9.165773 Io, $34226 40 
= | —— } ———— j | ———_— << 
22 | 9.162025 | 9:995372| | 9.166654 Io, $22246| 3 
22 | 9.162885 | 9-995353| 9-167532| 10.532468 3s 
25 | 9+ 163743 9.995394 9.168409 IO, S315g11 37 
24 | 9.164600 | 9-995316] ' 9.169234 | 10830716 | 36 
25 | 9.165454 | 9:995297 | 9:170157 | 10: $29543 35 
26 9.166307 | 9:995278| 9.171029 | ro.828971 34 
7 | 9.167158 | 9-995260 | 9.171599] 10» 828tor 33 
«+ 9.16- 00S | 9995241 | 9.172767 | Io, $27233 32 
29  9.168' 56. a | 9.173634 | 10.826366 31 
30 ' 9.169702 | 9.995 203 | 9:174499 10.3825! 825501 30 
| Ce-{ -ſene | Sine }i Co Taug Tangens M 
| 9H Degree 81. 


Degree 8. 

M\| Sine , Co-ſfne | , Tangent, Co-Tang, 
30 (5:169702 | gu | 9.995203 | } 9.174499 Fen; 30 
” 9, 1.170546 : 9+99518g | | 9-175 362 | 10.324638 | 29 
32 | 9.171389 ' 9.995165 | | 9.176224 | 10.523776 28 
33 [9+-172230 ' 9.995146 | | 9.177084 | 10.922916 | 27 
34 | 9.173070 9.995127 || 9.177942 |10.822057 1 26 
3s 9.173908 9.995108 | 9.173799 [0.52120T 25 
36 |9. I74744' 9:-995S089 | | 9.179655 | I2., 20345 24 
37 9175575 | 9.995070 | | 9-I8ogog | 19.819492 | 23 
33 9-I76411 g+y99506r | | 9-181560 | 19.318940 | 22 
39 | 9177242 | 9.995032 | | 9-182211 ; 10.517789 |] 2x 
45 | 9. 173072 9.995012 9.153060 | Io, 816940 29 
4l [9.178900 9, 994993 9.183507 10.916093 Ig 
42 | 9.179726 | 94994974 | | 9184752 | 10.815248 | 18 
43 | 9.180551 ' 9.994955 | | 9-185597 | 19.814403 | 17 
44 | 9-151374 9.994935 | | 9-196439 | 0.813567 | 16 
45 | 9.182196 « 9.994916 9.187280 0, 8127; Of Is 
46 |9- 183016 9. 994896 | | [9+ 2.138120 1.811880 14 
A | 9-183834 ' 9.994976 || 9-188957 | 10.811042 - x2 
9, tS46sr 9.994857 | | 9.189794 | 0.510206 | x2 
yt 9.185.466 9.994835 | | 9.190629 | T0.80937T | xx 
59 9.1 186330 9.994818 | 5 I91 gE2 | 10, 608538 ro 
'9 187092 9.994798 || 5 9.197 2294 | Ic 10.807706 '9 
52 9.157903 9.994779 : | 9-193124 | I0.3c6576| yg 
$3 | 9-158712 9.994759 | | 9-193953 | 10.806047 7 
4 | 9-Il895I9 9.994739 | | 9194750 | 10.505220\ 6 
55 9.199325 9-994719 3195606 | | T0, 294394 | 5 
56 | 9-I9I130 9.994699 |þ 9.196442 | Io, 803569 | i 
57 :9-191933.. 9.994680 | | 9.197253 | In.802747| 3 
$3 9.192734 9.994660 : | 9.198674 | | F0.501926 | 2 
$9 9. -I93534 9.994640 9.195594 | IO, £01105 I 
60 9.194332 9. 9+994620 be 199712 | 10.800287} © 
| Co- Ce-ſene | Sine ||ICo-Tang \ Tang Tangent, | M 

- Degree $1. 


re  EEEEg 


Degree 9- 


_— 


Ss ww alas = wi 


_ 
0 


ED E EDD DD DDT pe eee 
FOLES2IH LE x- oO ©» Ow In nEaAnYNN  » 


ALA | 


Sine” 
«194332 


| w_ 


95129; 


«I95925 

196718 
9.197511 
9. 198302 
9.Ig9091 
9-I99879 
9.200666 
9.20T451 
$+203017 


9.204577 
9.205354 
9-2061 [31 


9.2 p.206906 Y 


9.207679 
9.208453 
9.009232 
9-209992 
9.210760 
9.211526 
9.212291 
9.213055 
9.213818 
9.215393 

9.216097 | 9 
9.2T 6854 
9.217609 


Co-ſine 


Co- fine 


9.994620 


6.994 994600 

9.994580 
3:994560 
9.994540 
9.994519 
9.994499 
9.994479 
9.994459 
9.994438 
9994418 
9.994363 
9.994377 
9.994357 
9.994336 
9-994316 


9.994295 
9+994274 
9.994254 
9.994233 
9.994212 


9.994791 
9.994171 
9.994150 
9.994139 
9-994108 
9.994087 
9.994066 

9-994044 
9.994022 
9.994003 


Sine. 


Tangent 
= 


9$,20T 34s 
9.202159 
9.20297 1 
9.203782 


9.2045 92 
9.205490 
9, 206207 
9-207OI3 
9-207817 
9.203619 
9.209420 
9.310220 
9.211018 
9.2ti8rsg 


19.212611 


9+213405 
9.214198 
9.214989 
9.215780 


9.200529 | 


Co- Co- Teng. 
10.800887 


0.799470 
10.7999 5s 
0.797841 
10.79702 
10.79621 


0.795408 
r0.794600 
I0. 793793 


0.792989 | 


10.792183 
10,79138 1 
10.790580 
10.789780 


10,788952 } 


10.,788185 


10,787385 
Io «786595 
10,785802 
Io.,785011 
10.784220 


9,216568 
9.217356 
9,218142 

9.218926 
9.219710 
9.220491 
9.221372 
9.222052 
9.222830 
9.223607 


, 


10.7834 32 
10.7826 44 
10.781858 
10,781074. 
10.780290 | 


0. 779508. 
r10.778723 
r0.777948 


35 
35 


34 
33 


10,779170 3 


10.716393 


Co-Tang 


Tangent 


30 


Degree $0. 


| 


Sme 
9.217609 
9.218363 
9.219116 
9.219868 
9.230618 
9.221367 
9.222115 
9.22286r 
9.223606 
9.224349 
9.225092 
9.225833 
9.236573 


9.227311 
9.228048 


46 
47 
48 
49 
$0 
I 
$2 
$3 
", 
55 

56 

57 
5$| 


59 
60 


| Go-ſene | 


2000704 
9-229518 
$.230252 
9.230984 
9$-331715 
9.232444 


9-233172, 
9-233899. 
9.234625) 


9.235349 


|9-236073 


9.236795 
$+237$15 
9.235835 
9.233952 
9-2 39670 


9+994903 


0.993982. 


9.993960 
9.993939 
9-993918 
9.993997 
9.993875 
9 993854 
9.993832 
9.993811 
2993799 
9.993768 
9.993746 
9.993723 


' 9.993703 


9.993681 


9.993638 
9.993616 
$+993594 
9.993573 
9-993 590 
9-993 5 28 
9.993306 
9.993454 
9.993462 


—— 


9$+9934409 
9.993418 
9.993396 
9.993374 
9.9933S1 


9.224332 
9.225256 
9.225929 
9.226704 
9-32 7477 
9.228240 
9.229007 
9239774 
9.230539 
9.231303 
9.292065 
9.232826 
9.233536 
9.234345 
9.295103 


[ 9.236614 
| 9.237368 
| 9-238720 
9.235872 
9.239622 
9.240371 
9.241118 
9.241865 
9.242610 


94243354 
| 94244097 
| 9-244839 
| 9:245579 
9.246315 
Co-Tang 


Co-Taneg . 


10.775618 
10.77 4544 
10.77 4071 
10.971300 
10.772529 


10.7751960 24 
10.770993, 


10.770226 
10.769461 
0.768698 


0.767935 
10.767174 
10,766414 
10.765655 


I0.764141 
10.763386 
10.762632 
10.761880 
Io.761128 


I[0.760378 
10.759629 
I0.758882 
0.758135 
10.757390 
10.756646 
IC.755903 
IG.,75$IGT 
I0,7 $4421 
0.753681 


10.716393 


| Tangent. / 


39 
29 
23 
27 
26 
29 


23 
22 
21 
20 


Slo » vw + lun ow RY | 


” —— —— 


Degree 10. 


S Sine > | Co 
9.239570 
9.240386 | 
9.241107 | 
9, 241814 
9 +242526 | 
9 9 +£43237 


94243947 | 
9.244656 
9+ 245363 
9.246070 
9.246775 
0.247479 
9.245181 
9.248983 
9,24G552 
FRED 


9.250980 
9.251677 
8 Y.252373 
Ig | $.2530E7 
20 9.257, ,761 


21 9.254453 
422 : 9.255144 
23 ' 942555 34 
24 ' $.2 56523 
-; T a 


IF ELLE 


Oo wWw a 


ow) 


| 


hy HH ng By 


Aa WH = 


_ 


SI 6 


mg wy 


Co-ſine 
9+993391 


0.993329 
9.993 397 
9.993254 
9.993262 
: 9, 9:99 3240 40 


9.993I17 
Y 993 195 
9 993172 
9993149 
9-993127 
9.993104 
9.993011 


' Ge993059 


9.993036 
9.993013 


9.992990 
94992967 
94992344 
94992921 
9.99<$98 


9.992375 
9.992552 
9.992529 
9.492806 
9.992783 


9.592759 
9.592 2736 
9.992613 

9.9926gc | 
4 992606 


Sine 


| Tangent 


| Co-Tang, | 


| 9.246310 


IO. 753601 
| 


| $4247057 
| $+247794 
| 9.248530 
9.249264 
9.249998 
9.250730 
9.251461 
9.252191 
9.252920 
9. $3645 
94254374 
9.255200 
9.255824 
; 9.256547 
$+257209 
, 3-257990 

9.255710 


| 9.259420 


\ 9.260146 
9 260863 
9. 261578 
| 9.202292 
| 9.262005 
9.263717 
| 9. 2604425 
| Oc 265139 
| 9,265847 
|9- 266555 
' 9,267261 
, 9.267967 


 Co-Tang 


— 


I0.752943 


I0.752206 


I0,751470 
I0,.750736 
I 0.75 002 


I2.749279 | 
IQ.74553 9 . 


I0.747329 
I0.74705G 


$0-746352, 
0.745626. 


I0.744950 


0.744176 
10.743453 


I0.742731 
I9.742010 


I9.7412g0 


10.740571 

19.7 49554 
10.749137 
0.733422 
10.737708 
I0.7 36995 
10.736283 
10.73 35/7 2 
10.734852 
19.734153 
I10.733445$ 
I0.7 32739 
IC,732033 


Tangent |: 


— — —— 


4m 
4 


Degree 79. 


Sy <tc 


ne Degree 10, 

== M SINC Co-ſine Tangent| Co-Tang. 

3 59], | |229:292033 | 9:992666 | 9.267967 | 10.732c33 [30 
6,55 31 [9.261314 | 9.992643 | 9.268671 | 10.731329 | 29 
o' I7 32| 9.261994 | 9.992619] | 9.269375 | 10.730625 | 28 
6 56 | 33 | 9-262673 | 9.992596 | | 9.270778 | 10.729923 [27 
2 55 34 | 9-263351 1 9.992572 || 9.271479 | 10.72922r | 26 
© ' 54 35 9264027 9+992549 || 9.271470 | 10.728521 [25 
9 - 53 36] 94264703 | 9992525 || 9.272178 | 10.727822 | 24 
9 | 52 37 | 9-265378 | 9.99250r [| 9.272875 | 10.72712.4 [23 
o, SL 33] 9-266051 | 94992478 || 9.273573 | 10.7:6427 [22 
'2 50k 39 9+266723 | 9+992454 || 9.274269 | 10.725731 [21 
6, 49 40] 9-267395 9-992430 || 9.274964 | 19.725036 [2 
0445 [411 9.263065 | 9.992406 || 9.275658 | 10.724342 [19 
'6 | 47 [42 | 9-268734 | 94992352 [| 9.27635r | 10.723649 | 15 
3 | 46} | 43] 9-269402 | 9.992362 || 9.277043 | 10.722957 | 17 
0145 | 44 9.270069 | 9.992335 9.277734 | 19722267 | I6 
oO | 44 (451 9-270735 | 9:99231T [1 9.273424 | 10.7215 76 [15 
© 143 45 | 9.271400 | 9.992237 9.279113 | 10.720887 | I4 
'I | 42 47 | 9272063 | 9499226311 9.279Sor [10.720199 | 13 
4 | 41 43] 9.272726 | 9.992239 [| 9.280458 |10.719512 | 12 
7 | 19 49 | 94273358 | $-992214|} 9.cbriir74[10.718526 | 17 
2 39 $01 9274049 [| $-992190 | [9.281855 | 1o.,7r5142 | I: 
28 | 35 5 [9-2747c$1 9.992166 |[9g.2$2542| to.717458 | Y 
95 137 52 | 94275367 | 94992142 [|9.2$2225| r10.716775 | $ 
$3 | 36 [93 9.276025 | 9992118 9.232907] 10.716093 | 7 
72 | 35 | 54 | 94276681 9.992093 9.234588 | 10.715412 | 6 
62 34 [2 9.277337 | $-992009 9.255268 r0.714732} 5 
$3] 33 56 | 9277991 | $-99204F | [9,285946; 10.714053] 4 
45 | 32 $7 | 9-278685 | 9.992029 9.286624. 10.713376] 3 
291 31 $3 | 9.279297 | 9.99199C| !g9.:87301 | 10.712699 | 2 
33] 39 $9 | 9+279948 | 9.991971 [| 9.287977 | 10.712023 | 1 
_ M 60 9.:80599 9.991947 || 9.258652 [10.711348}] © 
— Co-/i/xe | Sine [| Co Tang-| Tangent, | M 
ic VPe- Degree 79. | 


Le 


*- 


Degree 11. 


Sine. 


9.280599 
9.281229 | 
9.231897 
9.282544 
9.2 
9.2 


—— 


83190 
$3836 


— — —— 


9.284450 
7 | 9.285124 
8 9.285766 
g 9.286408 
10 9.257048 
IT 9.287688 
I2 9.2883 26 
IZ3 9.23896 g 
I4 9.259600 
£1 9-290236 
16 9.290870 
I7 9.291504 
1s 9.292137 
I9 9.292768 
#0 9.293399 
21 9.294039 
22 $g.294658 
23 9.295286 
74 9.295913 
25 9.295539 


26 | 9.297 164 
27 | 9.297938 
25 | 9.299412 
29 9.299034 
39 9.295655 


alaawwuriol i 


Co-ſene 
9.991947 
9.991922 
9.991897 
9.991873 


9.991848 
9.991823 


9+991799 
9.991774 
9-991749 
9+9917324 
9-991699 


9-991674 
9.991649 
9-991624 
9.991599 
9-991574 
3-991549 
9.991524 
9.991498 
$+991473 
9-997448 
$-991422 
9-991397 
9.991372 
9.991346 
$.9g132T 


$+991295 
9.991290 
9.991241 
9.991%18 
G-931193 


| Co-ſine 


Sinc 


Tangent 


Co-Tang. | 


9.238652 
9.289326 
9.259999 
9.290671 
9.291342 
9.292013 


9.292683 
9-293350 
9-295017 
9.294684 
9-295349 
9.296013 
9.296677 
9-297 339 
9.298001 
9.298662 


9.299322 
9.299980 
9.300638 
9.301295 
9.321951 
9.202607 
$.303261 
9.203914 
9.304567 
9.305218 
9.305867 | 
9.306519 
9.307168 
9.307816 
9.208463 


Ce-Tang. 


I0.704651 


10.711348 | 


10.710674 | 5p 
I0.7I000T | F 
0.709329 F7 
10.708653 56 
10.7079$7 55} . 
19,707318 | 5; 
I0.,706650 | 53 
10.705993 | 52 
10.705316 


60 


0.703987 
10,703323 
I0,702661 
I0.701999 
10.701338 


10.700678 
10.700020 
10.699362 | 
rT0.6g8105 
I0.698049 


10.697393 
10.696739 
0.696056 
r0.695432 
10.694782 


I0.694131 
10.693g51 
0.692832 
10.692184 
Io0.691537 


_——_Z 


Degree 78. 


mw 


ang. | 

[1348 | 60 
r0674 

,0001 | 56 
29329 FJ7 
28653 | 56 
7997 | 59 
27315 | 54 
06650 | 53 
05983 | 52 
05316 
04651 
03987 
03323 
©2661 
01999 
01338 | 45 


00678 | 44 
00020 | 44 
42 


—”—_— 
98049 | 


r05 
973393 
96739 
$6056 
95432 
94782 


94131 
93451 
592832 
592184 
591537 


Lo — 


ngent, | 


eee 


| Degree 11s 


M | Sine , Co-ſine || Tangent { Co-Tang. 
32 | 9-299655 | 9-991193 | | 9.308463 | 19-699537| 30 
3l | 9.306276 | 9.991 1E7 | | 9.309109 | 10.690891 25 
32 | 9.300895 | 9.99114t || 9.309754 | 19-690246| 2 
33 | 9.301514 | 9.991115 | | 9.310399 | 19.68960T | 27 
34 | 9.392132 | 9.991090 | | 9.311042 | 19.688958| 26 
35 | 9-392 749 | 9-991064 | | 9.311685 | 10.688315 [25 
36 | 9.303364 | 9-991038 | | 9.312327 | 10637673 | 24 
37 | 9.303979 | 9.991012 | | 9.312968 10,687032|23 
38 | 9.304593 | 9.990986 | | 9.313608 10.686392 | 22 
39 | 9.305207 | 9.990960 | | 9.314247 | 10-685753 |21 
40 |9:305819 | 9.999934 || 9.314885 | 12:635 115120 
41 | 9.306430 | 9.990908 | | 9.315523 | 10684477 | 19 
42 | 9.307041 | 9.990882 | | 9.316159 | 10.683841 | 18 
43 | 9.307650 | 9.990855 | | 9.316795 | 19.683205| 17 
44 | 9.308259 | 9.990829 | | 9.317430 | 19.652570 16 
65 9.308867 9.990803 | | 9.31806, | 10.681936 Is 
46 | 9.309474 | 9.990777 | | 9318697 | 10.681303 | 14 
47 | 9.3 roog0o | 9.990750 | | 9.319330 | 10.680670|[13 
43 | 9.310685 | 9.990724 | | 9.319967 | 10.680039 721 
49 | 9.311289 | 9.990697 | | 9.320592 | 10.679408[ 11 
$0 | 9.311899 | 9-99067 1 || 9.321222 10.675778| © 
5l | 9.312495 | 9.990645 | [9.321851 | 10.678149] 9] 
52 | 9.313097 | 9.990618 | | 3.322479 | 10.07 7521 8 
$3 | 9-3136g$ |, 9.990591 | | 9.323106 any 441 7 
54 | 9-314297 | 9.990565 | | 9.323733 | 10.676267| 6 
ſ5 | 9-314897 | 9990538 | | 9.324353 | 10.0755 42} 5 
56 | 9.315495 | 9.990512 | | 9.324983 | 19.675017| 4 
57 [9.316092 | 9.990485 | | 9.325607 | 10.674393| 3 
$8 | 9.31668g | 9.990458 | | 9.326231 10.673769} 2 
$91] 9.317284 | 9.990431 | | 9.336553 10.673147 | ÞF 
bo 9.317879 9-9904c4 | | 9:327475 r0.672525| © 
Co-fine | Sine Co.Tang. | Tangent. | M 
Degree 78. | 


————— 


Degree 12. 


— 


CC Or A 


A YO]? Em eo_— _————— 


- | _— 
M| Sine ; Co-/ene || Tangent | Co-Tang.| 'N- 
_ FAB IP 3 
O 2s 29s 9.327475 10.672525 6lt- 
x | 9.318473 | 9.999377 | | 9.328095 | 10.671905 | gl? 
> | 9.319566 | 9.999351 9.323715 | 10.671265| ; 
3,9: 319653, 9.990324 | | 9.329334 19,670666 | 
4 | 9-322250 , 9.999297 | | 9.329953 | 19.670247 
5 | 9:32 259845 | 9 990250 9-3:0570 | 10. [0.669430 : 
6) 9.321430 9.999242 || 9.331187 | 10.66881;| off? 
; 7 |9.322019 | 9.950215 || 9.334803 | 70-668197| 5h? 
$19.322697 | 9.990138 || 9.332418 ; 10+ 667582 ? 
g | 9323194 9g.99016I|| 9.322033 |, 10: 666567 j 
| 15 | 9.323780 9.990I1*1'19, 333646 , 109-66935g 4 
1: |9+324306 9.9991 7 | | 9.334259 j 10.665741 4 
12 \ 94224950 9.990075: 44334571 | 10.665129 | 
13 [9-225534 9.990052 | [9.335482 , 1006451 | 
14 [9-326119 9.990025|{9g 336093 10,663907 
1s 0.32669) 9.089997 | | 9.3367-2 | 19.663298 
16 |9.327251 9.985370 9.337311 | 10.662689 
T7 0O,227562 9.989942 9.337919 ; 10» «6620581 
18 | 9.226447 9.989915 || 9.338527 | 10-661473 
1G | 9.329920 9.989837 | | 9.339133 ; 19-660867 
20 | 9.329599 9.9$9560 9.339739 I0.660261 
27 | 9-330176 6.989532 | 9.340344 | 10+ 65965613 
22 | 94330753 9.989804 | | 9.340948 | 10.659052 |! 
23 | 9-331328 9+e529777 || 9.341552 | 10.653445 
24 | 9.331903 9.989749 9.342155 | 19.657845 
251 9-322475 9.959721 | | 9.242757 | 19657243 
26 | 9.33305t 9.989693 | | 9.343358 | 19.656642 
27 | 9.333624 9.989665 | | 9.343958 | 10.65604: 
25 | 9.234153 9-3896 57 | | 9.244558 | 10-655442 
29 |9-334766 9.359609 | [9.345157 | 0.65 4543 
30 1 9335237 9 g59557 | 3-34575s | 10.654245 
| _—_ Sine | |Co.Tang, \ Tangent 
Degree 77. 


Degree 12. 


Mj Sine Co-ſine | , Tangent-j Co- Tang. 

Þ 30| 9.325337 | 94989581 | [94345755 | 10:654245 
þ 31 9.335906 | 9-989553.| | 9-346353 | 10.653647 
5 221 9-335 475 | 9+939525 | | 9+346949 ro.653ast | 
3} 331 9-337943 9.989 597 || 9+347545 | 10.652455 
"yh 341 9337610 | 9.989469 || 9.345141 | ro.65r559 
5 25|9-339176 9.98944r |}9-347725| 10.651265 
26 | 9:338742 | 9989413 || 9+3493 29 | 19.650671 

Y 35 | 9339306 | 9-999384 | | 9-249922 | 10.550078 
"F3 | 9-339870 | 9-939356 | 9-350514 | 10.649436 
"Ys | 9-349424 | 9-989328 || 9-251106 | 10,648Bbgy 
: 46 | 9-3230996 9.989299 | 9.251697 | 10.643303 
9.341555 | 9-989271 || 94352287 | 10:647713 
9.342119 | 9.959243 || 9+352876 | 10.647124 
9.342679 | 9.989214 9.353465 | 10.646535 
9.343229 | 9989186 || 9-354053 | 10.645947 
9.343797 | 9-9*9157 || 9-354640 | 10.645350 
9.344355 | 9-959128 | | 9:355237 | 10.644773 
9.344912 | 9-939100 | | 9-35 5512 | 10.644187 

o1 9.245169 | 9.989071 || $-355395 | 10.643602 
9.346024 | 9.989042 || 9-356352 10,643018\ 
9.346579 | 9.989014 || 9-357556 | 10.642434 
9.34/ 134 9.935 985 { 9.355149 | 109.641851 
9.347687 | 9.938956 | 9.358731 | 10.641269 

3| 9343240 | 9.988927 || 9-359313 r0.6405$87 
7 9.348792 | 9.988898 9.259393 ! 1.640107 
4 51 9-249343 | 9-98856g | 9360474 | I10,639526 
$5 9.349893 | 9.988840 || 9.351053 | 19.635947 
'&- | 9-350443 | 9.988911 | 9-361632 | [0.635363 
- g | 9.350992 | 9:938782 || 94362210] 10.637790 
1Þ9 | 9:357549 9.988754 || 9:362757 | 10.637213 
$0 | 94352083 | 9.988724 | 9.363364 | 10.636636 
| Co- ſine Sine || Co-Tang Tangent, 


F 


Zlo mM » v9 + 


Degree 77. 


"— O— 


p = > 
—— 
— 


the 


Degree 13». 


Io 
It 
12 
13 
4 
$1 


i 


20 


21[ 


23 


22 


24 
25 
26 
27 
28 


30 


9.35 2088 
9-35 2635 


| 94354277 
| 9.354185 
| 


| 9.357524 


9.358064 
9.358603 
94359141 
9-35 9679 
G-35S02TI9 


Co- fine 
9.988724 


9.988go1 
x 
9.935241 
9.988312 
9.988282 


Tangent 


9.363940 
9-364515 
2.365090 
ty. 355564 
9.366237 
9.366810 
9.367382 
9.367953 
9.368524 
9.359094 
9.369663 
9.370232 
9.370799 
9.371367 
9.371933 


9.360752 
9.361297 


9-352356 


9.363954 
9-364485 


9.365016 
9.365546 
9.366075 
9.366604 
9.367132 
29 (9-307659 

9. 368185 


| ' Co-ſone | Sine 


9.988252 
9.982223 


9.361822 | 9.992 193 
' 9.958163 
9.362889 | 


9.363422 | 9.988103 


9.988133 


9.998073 
9.988043 | 
9.988013 
9.987993 


9-987953 
9.987922 
9.987592 
9.987 862 
9.987832 


9.372499 
9.373064 
9.373629 
| 9-374193 

9.374756 


9.375319 
9.375881 
9.376442 
9.377003 
9.377562 
9.378122 
9.378681 
9.379239 
94379797 


9.380354 
| | Co-Tang 


9:363364 


Co-Tang. 
10.636636 


r0.636060 
10.635485 
0.634910 
[0.634336 
10.633763 


10,633190 
10.632618 
10.632047 
10.631476 
r0.630906 


10.630337 
r0.629768 
lo 629201 
10.628633 
19.628067 


10.627501 
10.6269 36 
0.626371 
10.625807 
[0.625244 


r0.624681 
I0,624119 
10.623558 
19,.622997 
0.622437 


10.631878 
r0.621319 
r0.620761 
10.620203 


===; 30 


Tangent. 


m—___— 


© Degree 76. 


+» > & fa www wo tus» was. 


au 


Ig. 

636 
060 
43s 
g1o 
336 
763 
190 
618 
047 
476 
2906 
5337 49 
9768 48 
g20T 4] 
8633 46 
$067 45 


—_ 


- —-. ounree 33, | 
<1 Sine | Co-fine | ,Tangent| Co- Tang. F. 
20] 9.965185 | 9.989832 | 9.380354 I0.619646 z0| 
31 [9.368711 | 9.987801 | | 9.350910 | 10.619090 | 25 
3219369236 | 9.987771 || 9.381466; r0.619534 23 
$3 | 9-3269761 | 9.987740 | | 9.382021 | 10.617920 | 25 
34| 9.370285 | 9.987710 | | 9-382575 | 10.617425 | : 
35þ9-370808 9.987679 || 9.383129| 10.616871 | og 
36 | 9271330 | 9:-987649 | | 9.383682 | 10.6163r$ 24 
3719-371852 9.9876rg | 9294224 10.615766| 23 
$3]9.372373 | 9-987588$ || 9-384786 | 10.615214] 22 
39 | 9.372994 | 9.987557 || 9-355337 | 10.614663 | 2x 
40 | 9273414 | 9.987526 || 9.385888 | 10.614112| 206 
41 [9.373933 | 9.987496 || 9.386438 | 10.613562| rg 
4219-374452 | 9:-987g65 || 9.356987 | 10.613013 | r8 
43 | 9-374 970 | 9-987434 || 9-397536 | 10.612464 | 17 
44] 9+375487 | 9-987403 || 9-388084 | 10.611916| r6 
45] 9376002 | 9.987372 || 9.358631 | 10.611369| rg 
45 | 9.276519 | 9-957341 9.35917 I0,610822 14 
4719377035 | 9-987310 || 9-389724 | 10.610296 13 
45| 9-377549 | 9-987279 || $-390270| 10.609730| xg | 
49 | 9.373063 9.937248 9.390815 | 10.60315$F| xx 
50| 9.378577 | 9-987217 [| 9-391360 | 10.603640 | x9 
51 | 9.379089 | 9.987186 || 9.293907 | 0.608097 | g 
52| 9.37960t | 9-937155 || 9.392467 | 0.607553] 8 
$3] 9.380113 | 9.987124 || 9-392989 | 10.6070rr| 7 
$4 | 9.380624 | 9.987092 || 9393531 | 10.606463! 6 
$5\ 9.381134 9-98706r | 9.394074 | Io.605927| F 
$6 | 9.351643 9-987030 | 9.394614 0.605386 a 
$7 | 9.382152 | 9.986998 | 9.395154 | 10.604846 3 
$8 | 9.38266r | 9.986967 | | 9.395694 | 10.604306| 2 
$9 | 9.383168 9.986936 9.396233 | 10.603767| x 
60 } 9.383675 | 9.986904 || 9-396771 | 10.603229| © 
Co fine | Sine | Co-Targ | Tangent, | v4 
: Degree 76. 


Degree 14+ 


| | 


a, Sine ©o- ſine q\ Tangent j Co-Tang 
0 9.352 75 9.956904 1' 9.295771 10.603229 65 
I 9.354151  9-956573 ; 9+397 399 0.602694 59| ' 
2 9.384687 | 9.986841 9.397546| 10.602154 58| 
3 | 9.385192 | 9.95" 80g 9.39838; | 10.601617| 57 
4 9.355697 , 9-936775 9.398919 | I0,601081 56| 
s 9.3562-1 9.936746 | 9.399455 | 10.600545 | 55! 
6 9-33070, | 9:956/14 | | 9399990 | 19:6000To| 54, 
7 9-337207 ' 9.986683 | 9.400524| 19-599476| 53, 
8 9.357709 | 9.936651 | 9.40l058| 10.598942 | 52 
9 9-383z10 | 9-956619 | 9.491591 0.598409 | 51 
10 d aoyer | 9.956507 9.402124 | 19.5978 76 50| 
[x | 94339211 | 9-9»6555 9.402656\ 10.597344| 49] 
12 | 9.389711 | 9-986523 | 9-403187] 10.596813| 45 
13 9.390210 | 9:9%6491 | 9.403718] 10.596282 | 47 
14 | 9.399798 | 9:986459| 9-494249 | 19-59575T | 46 
15 | 9.391206 | 9-986427 9.404778} 10.595222[ 45 
16 | 9.391703 | 9-936395 | 9425306} 10-594693 | 44 | 
17 | 9.392199 | 9936363 |' 9-425536 0.594164) 43, 
18 | 9.392695 | 9-936338 | 9-49636, | [9.593636 | 42 
19 , 9.393190 9.956239 9.4c6392 | 10.593608 "ay 
20 | 9.393635 | 9.986266 | 9.497419 | 10.59258I | 40! 
21 | 9.294179 9.986234 | 9+407945 | 19.597Z0F51] 39 
22 | 9.394673 | 9-98620T | 9.408471 | 10.5915291 35. 
23 | 9.295156 | 9-956169 9.408996 | 19.5910o0T | 37! 
24 | 94395654 | 9986137 9.409$21| To.590479} 26 
[25 | 9.396150 | 9956124 9.410045| 10.589954 | 35 
26 | 9.396641 | 9.986072 | 9:410569] 10.55243T | 34, 
27 | 9.297131 | 9.986039 | 9.411092 I0.588908$] 33 
28 9.397621 | 9.936007 9.411615 10.5383S5 22 
29 | 9.39811 | 9-985974 | 9-4121371 10-587363 131 
| 30 9.398600 | 9-95 5942 | 9.412658 | 10.587342 | 30] 
Co-ſine | Sine Co-Tang) Tangent. | M 
+ — Degree 7s. | 


—__— A —— 


SInc 
93398629 
9+399057 
9.399575 


9,401520 
94402905 
9.492439 
9.492972 
9+493455 
9.403938 
9.494420 
9.424901 
9.495392 

9405362 


9.406341 
9.406829 
9.497299 
9.407776 
9409254 
9.405731 
9.409207 
9.4c9682 
9.410157 
9.410632 
9.411106 
ge4ri579 
9.412052 
9.412524 
9.412999 


Co- ſine 


Degrec 14, 


— 


C9- ſine! 
9.935942 >| 


9.985993 | 


9.935376 | 
9.935343 
9. 935811 


9.935773 


9. 935745 
9.955712 

9.935973 
9.9350 46 
9.935613 


Tangent 


J. $2055 
9.113179 


| 9.413599 


1.414219 
3-414735 
[9.415257 


I.4TS77S 
3.415293 
3-415519 
9.417225 


9.417512) 


- 


———— 
— 


Co-Tyng. 


I —  _— —— 


109.357342 


j 0 ©» 


ts ta F 
(} -— 0 


9.985530 
9.95 F547 
9.9% 5513 
9.955430 
9-985447 
9.955+T4 
9.93538) 
9.995347 
9.935314 
3.93 5 3690 
9.9552.47 
9.935213 
9.935180 
9 9451.46 
9.95 5I12 


9. 935979 


9.936045 | 
0.985017 | 
984977 
5-y84943 


— 


Sine 


9.415 357 
9.415972 
2.419397 
9.419951 
J. 452475 
9.420927 


9.421440 | 10, 


+2. hh 
oO ww 0 wn © 
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Degree 75. 


. 
RK 
- 


© © oO © © 


- 
+= 
—_ 
wo 
WW, 
— 
U 


a nl > wo » «lol & | 


F. 
—_ 
AK. > 
KM 
Of. 
3 


= 
0) ©» © 


oOOoVvU oo ooUvU, 


* — 
3 Dd 


{\L \D \ 


|) 
C 


| 


ny 


vv Oo +0 bb 


\n + V2» t: 


#2 
IOWOWGG GO EC WWWwWw Www 


2 © 


WES 


+ 


'n 
WW 


as 


L 


min 


'D 


| Co-foue | 
6 1 9.95 944 
9.934910 
9.954576 
9-95 45 42 
9.9% 4508 
24954774 
9954740 
3-954766 
9.95 457-2 


} Sg © \D \D 


c © W © OSOGWOW 
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I0.463025 


I0.462h15% 
I0.462205y 
0.461793 
I0.451389 
19,460980 


19.46057 r 
I0.400163 
10.4597Ss$ 
10.459347 
10.458939 
I0.45S5 32 
T0,.455125 
I0.457719 
I0.4573 12 
I0, 456906 
I0.456501 
I0.4550gs 
IO.45 5690 
T0.455235 


I0.454476 
I0.454072 
10.453669 
I0.453265 
I0.452362 


10.452459 
104452057 
IO.45IE55 32 
IO.45I253| 31 
Ic.q50851 | 30 


| — 


Degree 70- 


dl... CE 


—_— th. Ad 


EE ee ns <img 
TYP] 


w—__ 


De gree | = 9. 


— 


320 | 9+$23495 ; 


9.525458 


9.529161 
9. 5295H3 
9.52936 g 
9.599214 
9.532565 


9.530gIS 
9.531265 
9.531614 
19.$319653 
9.532312 
9.532661 
5+ 533099 
9.533357 
9.533704 


9.52355T; 
9.524205 | 
9.524564 | 


9.523810 | 


— — ———— = 


Sine þ Co-fine | 


er II 


—— —— ——_— -— 


—_— — —_— —— — —  —  —_— 


— OC + 


| Tangent Co- Tang. | 


| 
9-97434 61 9. -5491+9 | 12.4508 51 | TJ 
| |  —_— 
9:974303 || 9-r49170 | iaggongo| ag 
444944 | + Je. 54 995T | 12.4$0049 | 28) 
G-OQ742I2 }1 9, +3 J0Z52 | T0, 4496483 | 27 Þ 
9.974167 || 9.556 752 | 19.449048 26| 
9-974142 || 9.551152 | 19.445848 25 
9.974077 [| 9.531 2 | I5.448148 ” 
9.97493 9.551952 | I0.445048 , 23 | 
9+9/ 3987 || 9552351 | 10.447649 £2 
9+97 2342 | 9.532750 | 1G.$47250' 21 
9-97 3597 J 9.553149 [0.440851 20 
9.97 3552 f 9. $53545 I0.440452 Ig 
9-973507 [| 9.553946 10.446054 IS 
9.973701 | 9:5$4344 | 10» ohornd 7 
( 9+$73716 || 9.554741 | 10.445 16 
9.973<71 ;] 9. —— I ©, 444861 IS 
9.973625 5355536 | 10, 44444 14 
9.973520 $ 539082 \ 19.444068 , 13| 
9-3973535 }| $-550329, {19444367 | 12] 
9-97 3459 || 9556725 (19.443275 | 11 | 
9-979443 (| 9-5 $7121, | | [9.442576 Io 
9973395 (|-9-557517 | 12:442433 9 
9-97 3352 [| 94557912 | 104442055 5 
9.973307 j| 9-55830S [ 10.441693| 7, 
9-97 3361 j| 9.555702 | 10.4412g35! 61 
9-979215 | 4-5 599097 | 10.445903 | s| 
9+973169 j| 9.559491 | 19.440509| 4 
$+973123 (| 9:-5592:585 [| 10,.44-115} 3 
94973975 (| g-560279 10439721 2 
94973032 (| 9.5 D673 [10.439337| I 
2972900. þi 9:3 6706s 12-439934 | O 
Sine .. * -Tang | Tangent.' M 
Degree 70, 


— 


1 


C——_— 


—_— — 


OS — 


Degree 20, 
M | Sine , Co-ſene | Tangent , Co-Tang. 
| o | 9.534952 9.972986 9.561066 [0.435924 
t | 9:534399 | 9:972949 [| 9:5614 59] T0. 0.439541 
2 | 9534746 , 9972594 |' 9.561851] 10.439r48 
3 | 9.53<09T | 9972848 9.562244} 10.437756 
4 | 94535437 | 9-97280T | 9.562636| 10.437364 
5 | 9:53$782  9:972755| 9.553228 10.4 36972 
C , 9-536125 | 9-9727cg |; 9.563419] 10. 10.426585 
7 | 9+536474 , 9+972663 | 9.503S11 | 1.436189 
8 9.536818 | 9.972617], 9.564202 2.435798 
9 9.537162 , 94972570 |, 9.554592 | 10.435497 
[16 0.537507 | 94972524 | 9.564953 | 19.435917 
[17 , 9537351 9972477 | 9 5E5273| 19.434627 | 
| 12 | 9+538194 9-972437 | 9.565762 19.434237 | 
13 | 9+533537 | 9-972354| 9.566153| ID 433847 
14 | 9-5 38859 9.972238 | 0.566545 10.433457 
15 | 9.539222 | 94972207 | 9.566932] 10.453968 | 
I6 | $-539566 , 9-972245| 9.567320| 10.432679 
17 | 9.539997 | 9972195 | 9.567709 | 10.432291 
rg, 9.545249 | $-97215T | 9.565097 | 10.431902 
| 19 j 9-540590 ; 9-97 2105, | 9+598456] 10.43151, 
20 | 9.540931 '9 9 9.973058 js 9.569873 10.431126 
21 | 94541272 | 9- 9.972011 7aorrh 9. 9.569261 10.430739 
22 | 9+.541612 | 9-y7I964 | 9.569645 oh 432351 
| 23 | 9-541953 9-97 19174 | 9.560035 | 12.429964 
24 | 9.542292 9.971870 | 9, 560403 10.4295 78 
[25 | 9.542632 0.971823 | 9.5 ®>v0g | 10.429191 
(26 | 94542971 | 9- 971776| 9.57195 | 10.428905 
27 | 9+543310 | 94971729 | | 9.571581} 10.428419 
| 28 | 9.543649 | 9.971682 || 9.571967| 10.4 28033 
29194 $43997 | 9:971635 | | 9.572352 10.427643 
| 30 9.544325 | 9-97! 971588 9.572735 | 10.427262 
| : Co-ſine | Sine || Co-Tang | Tangent. | 


—— 


| Deg ree 6 9. 


 — ——— 


2 YG CY AO I IE OW on toe 


Degree 20. | 
M\{ Sine Co-ſrne || Tangent | Co-Tang. | 
30 | 9.544325 | 9-97 1585 || 9-5-2738 | 10427262 | 35 
"7 9.544603 | 9.971540 || 2.573123 | 19, 426877 29 
32 | 9.545000 | 9-971498 || 9.573507 | to226492 | 28 
33 | 9» 545338 9-971446 || 9573992 | (0.426109 27 | 
34 | 94545674 | 9:971398 || 9.574276 | 10,42572 4 | 26 
35 | 9-5g6orr 9-97135T | 9.574660 | [9.425340 | 25 
36 | 9:545347  9:9713"3 || 9.575044 | 10.424956 23 
37 9.540683 9-971256 | 9.57 5427 10.42.4573 23 | 
38 | 9-54701g 94971205 |{ 9.575510 | 10.42.4189; 22 | 
39 | 9-547354 ' 9-971161 || 9.576153 | 1:.,4233071 2x 
49 9.5 47689 GeS7ILE2Z [| 0.576570 [0.472 342g ' 275 
= | ———| ———;= 
41 | 9-548024 , 9497 1065 || 9.576358 | 10.423511 I9 
42 | 9.548358 | 9-97 10175 || 9.577341 0.122659} 18 
43 | 9-5 45693 9.979979 f 9.571723 | 10.422277 i 17 
44 | 9-5 490 26 | 9. «970923 | 9-$751I04 | 0.421896 16 
(45 9.549260 9:972874 j| 2:5 78456 | 10.42157g IS | 
þr 9.549693 9+970526 | 3:5785867 | 10.47I133' x44 
| 47 9.550025 9970779 (1 9:579245 10420732 'TY 
| 45 | 9-552359 | 9-979731T || 9.579625 | 10.42037T | 12 | 
| 49 | 9550692 | 9.970653 || 9.59coog | 10.4rg991 | x1 
FO Pe SFIC2S 9.970634 [. 9.550399 | I0.419611 | 5! 
5r | 9+551355 | 94970556 || 3.580769 ! 19,41923t | g 
$2 | 9.551687 | 9-970535 [| 9.55I149 [0.41395T | < 
53 | 9-5 52018 | 9-97c499 || 9.581528 | 10.418g72! »| 
54 | 9+$52349 | 9+97© 15 | 9-551997 | I0.qgt$ogz| 6} 
55 | 9-552680 [.9-97029. $ {| 9:552 256 | Io.g17713 5 | 
56 | 9-55 3010 9979345 | 9.532665 | 19.417335 | g| 
57 | 9-5 $3340 | 9+970297 || 9.533043 | 10,416996| 3 | 
01 $:399670 9-970249 || 9.583422 [10.416578| 2| 
59 | 9-5 $4000 | 9970200 || 9.583800 | 19,416209| x | 
to\ 9.55$432G 9.970152 || 9.584177 [1 0.415323 o | 
| Co- fine Sine [| Co-Tang Tangent, | M. 
Degree C9, | 


y EE en OR 
OB wuny 


ju ow 
4 O 


=” 
—c 


M's 


fo ov oo <4} alas wuwſot 


Y 


Degree 21, 


= 


{AS 4 
0) 9 gOw 1 


a 


—ctn———_— ent A er mer nn _- 


Sine Co-jine | _ 
9.554329 9-97 Al 9.5341 
9.55 j655 9.970105 |; 9. 394555 
9.51499 9570055 | 9-5£4932 
9.5553's 9.970006[| 9.555 305 
9.555643 9-969957 |. 9:55568C 
9.55597T 9.959909 | 9 526062 

—— 

9.556259 9959860 |; 9.52C4 3 
9.556626 | 9.969811 |\ 9.556315 
9.556953 | 9989762 | 9:557190 
9.557279 , 9969715 || 9.587 56t 
9.557656 9963-65 || 9.5894 
9.557932 9-969651E |! 9.555316 
; 9.558255 | 9-969567 || 9.558691 
[9-5595*3 9-9595 15 || 9.559066 
|9:55*g29 9+9694659|| 9.559440 
9.559 3+ , 9-969:19|; 9.529819 
' 9.559555 | 9-569379 |; 9.590188} 1 
9.5535,3 9.969321 [| 9.590561 
9.560207 9959272 || 9.590935 
9.560531 ' 9.569223} 9.59130 
| 9.560855 9.969173 9.591651 
| 9.561179 | 9-969 724 | 9.592054 
| 9.561501 | 9.y63075 | 9.592426 
| 9.561324 | 9.969c25| 9.592798 
| 9.562146 (9-965976| 9.59317c 
| 9.562468 | 9.955926 | 9593542 
9.562799 | 9-965877 9.593914 
9.563112 | 9.905527 | 9.594235 
9.563433 | 9-968777 | 9.594656 
9.563754 | 9-568728 9.595023 
9 564975 | 9:965675 9.595397 
| Co-fire | Sine | Co-Tang 


Degree 68. 


—_— 


— 


p 


Co- Tang. , 


[0.415522 
IO.415 445 
[9.415068 
I0.41469T, 
lO4I43104 
[0.415935 
9, 41356r| 
I0.413 185 | 
0.412800 | 
10.412434 
[0.413259 
19.41163z 
I0.411309 
2.410934 | 
I0,419;5009, 
0.qIonfs | 
0.4 9ST2 
19,4c 9433 | 
Il', 409095] 
I0,40: 692 
ſ©, 4933 19 


t10.497946 
10.407574 
I9,. 407201 
[0.406829 
[0.406457 
I0.4c6C86 
£0.49578ky 
[C.405 344 
I0.49$973 
10.404C602 


Tangent. M 


| 


— > Oo EI 


>—— 


— 


5 ak wn A Wn ha fm Ya Www ain ian oc de ps loo co coc i. wo «km 5 ms an oc on Sc & an 


[My Sine. Co-ſine | | Tangent | Co-Tang. | 
30|9-554075 | 9:968678 || 9.595397 | 19.4c4602 | 3+ 
[31 |9-564395 | 9.963628 || 9.595768 | 10.404232 | 25 
| 32 | 9-554716 | 9.963573| | 9.596138 [10.45>3862 | 28 
123 9.565036 9+998525| [9.596508 | 10.403492 þ25 
34 [9-565 355 | 9:963475 | | 9.596878 | 10.403 122 | 25 
35 9.565675 | 9.965428 (9.5972 17 | 10.402753 j25 
36 | 9-565995 | 9:968375 || 9.597616] 10.402384 | 24 
(37 9.566314 | 9.908322 9.597955] 10.4020rs | 23 
[2$ 9.566632 | 9.958278 | [9.598354 I0.40I1646 | 22 
| 29 9.566951 9.968228] 9.59322 I0.491277 {21 
| 40 9.597269 9-998178]| 9.599097 | I9.490929 | 20 
4 9.557537 | 9-998128|| 9.599459 | 10.4005 41 19 
42 9.567904 9.968078]| 9.599837 0.400173 |18 
43 | 9563222 | 9.968027 || 9.600194 | 10.499306 | 17 
44 94365539 9.967977 || 9.609562 10.499439S | 16 
45 9.563855 9.967927 9.600929 | 10.49907t j 15 
46 9.569172 | 9.967876 || 9.401296] 10.398 704 Py 
47 9.569488 | 9-967826 }| 9.621662 | 10.398337 | 13 
43 | 9:56 9504 | 9957775 || 9-602029| 10.297971 | 12 
49 | 2+5701I20 9.967725 9.602395 1 10.397605 | ri 
50 9-579425 9967674 9.602761 10.397239| 10 
«1 1 9-570751 | 9+967623 [| 9.603127 | 19.396873 | 9 
52 | 9+57 1065 9.907573 9.603493 | 10.396507 | 8 
I 9.5713$0 | 9-967522 || 9.603853 | 10.396142 | » 
54 9.571695 | 9967471 || 9.604223 | 10.395777 | 6 
[55 | 9:572009 | 9:987420 || 9.604583 | 10.395412| 5 
56 9.572322 9.967370 || 9.604953 , 19.295547 4 
57 | 94572636 19967319 f| 9.6053t7 | 10.294653] 3 
54 | 94572949 | 9+967365 | | 9.605681 | 104294318 | 2 
| 59 | 9+573263 | 94967217 || 9.606046 | 19.393954 | 1 
60 94375575 9.967166 9.60499 [0.393592 p 
Co-ſines | Sine Co- Tang | Tangent, | M 
| Degree 68, 


DO —_ 


Degree 22, 


17 | 9.573* 53 | $-966292 
IS | 9.479161 | 9966240 
19, 9.579469 |9-966188 
20 | 9.5 79777, 2-906136 


21 | 9.550 84] 9.966084 
22| 9.580392] 9.905032 

3 | 9550698 9.965980 
24 | 9.581005 | 9.955928 
9.591371 9.965876 


©5 | == ©  ”— ———_— . —— —- - ——- 


2C 9.5$1615 | 9.965824 
27 | 9.551923 | 9.965772 
25 582239 9.965720 
2 | 9.587524 | 9-96 5568 


| 9, 582840 9 955615 
Co-ſine | Sine 


—— 


| 


'9.61256r 


| 
| 


1M | Sine | Co-ſime | Tangent | Co- Tang, 
o [9.872575 9-967166 | 9.606409 19.39359 || 
I | 9.57398s | 9:-967115 | | 9 606773 | 10.393227| 55} 
2 | 9.574200 | 9.96706g | | 9.607136 | T10.392863| 5 
3 |9.574512 | 9-967013 | | 9.607 500 | 10.392502| 57 
4 [9.514824 9.96696r | | 9.607862 ' 10.392137) 56 
&\9.575135 | 9.966919 | | 9.693225 | Io [0.391774 155 
ons os © Re — . M4 _— 
694575447 | 9-956859 | ; 9.60% 53S | 12439147: 54 
7 | 9.57575 5 9.966307 | 9.658950 e TO.GATOFO[ 53 
$ | 9576068 9.955756 | | 9.6092 12 | I9.390655% | 52 
9| 9.376159 | 9.956705 | | 9.609674 ' 10.390932E] 51 
15 | 9-57658g9 | 9906653 | [> 650050 10.399964 | 5: 
1: 9.576999 | 96267 > |[9-810397 I2.359603}] 49 
12] 9.577206 [9:966559 | 9.610753 IC,399241] gf 
12} $-577618 3.966199 ||9.511119 19.3555 80] 4] 
I4 | $5 77% 15 9.966 6447 || 9.611430 10.385S52c| 46 
ts | 24575236 | 9-966395 | | 9.611841 10.3$3159] 45 
oF: 9457554 iq | 9. 996244 0.012201 12.357799 44 


Io 357435 | 43! 
9.612521 | 19-257978| 42 
9.612281} 10.3679} 1 


9.614000 | i9 386009 39 
9.614559] 19.25 5641 Ly 
9.614715 | 
9.619077 
46h, 
9.015793 10.384207 | 34 
> a eye 
9.616509 52491 
9.616567 10.383 3133} 34| 
9.617224 | 10. 35277630 


— 


Co-1a7; z | Tangent. | af 


— — 


Degree 67. 


| 
| 
| 


I 


wm Ww WW Wy 


%J 


THY YI JJ: SS 


—_— 3-4 
WA Sw 96 01 
S444 0 


Degree 22. 


* 


DS ON a on OT OO OE OO. Oo 


M 
30 9.852540 | 9 955 15 | 
——— a eu__—____ ' 
31 [9.583144 | 9:995563 | 
32 9.533449 | 9-905 511 | 
33 9.553753 ( 9:965453 | 
34 | 9.584055 | 9.965406 | 
35 [9-53436T | 9.965353 | 
26 19.534665 | 9.965301 
[a £84062 | 0.965248 
37 9.584905 | 999524 
33 9.585271 | 9-905T9S 
39 [9:555574 | 9-965 143 
49 | 9.555377 | 9.965090 
41 |9.536179 | 9.965037 
42 [9.536481 | 9.964954 
43 194596783 | 9.964331 
44 '9-5$7035 | 9.95437S 
45 | 9.557336 | 9.954325 
{6 |9.557637 | 9.964772 
47 |9.53 7958 | 9.964719 | 
45 [9-5 89239 9.954566 
49 [9-5>38559 9.964613 
50 | 9.535399 9.9645G0 | 
51 | 9.539190 9.964507 
52 9.559959 9-964454| 
$3 :9.589759 9.964400 
$4. 9.590285 9Y-964347 
55 9:5993%7 9.964294 
56 '9.590636 9.964240 | 
$7 $+59c99%4 9964137 | 
$$ [9.591282 9.964133 
59 9.591530 9.96409: | 
65 9.591378 9964026 | 
| Co-ſane ' Sine | 


Degree 67. 


Sine \ Co-ſine \ , Tangent Co-Tang, 


9.01722 1 


9.017581 
9.917933 
9.618295 
9.618652 | 
9.619005 
9.619354 
G.6197254 
0.620076 | 
9.625432 | 
9:622797 | 


— 


| 
' 
| 
| 


9.621142 | 


| 
J.0 21497 : 


9 
FOI 
2 


Co Tang | 


C- 


' 10.373148 


| 10.377459 ; 
' 19.377085 


' $0,377 
| 10.3 2459 


10.282776 


_— 


GO, m4 
-m WO 


, 

— 
w H DÞD - 
A CY SJ 


19.378858 
IQ0.3755$03 


I0.377793 


10.375731 
0.376377 
I0,376004 
[0.375670 
1c.375317 
I0.374964 
10.374012 
10.374<53 


TO0.373907 | 


19. 373555, 
IC,373293 | 
tad 


| 


Tangent, 


© | 


Þ3 
ND 


WW © 
(3 me BY Wn + 


HW Ww © 


_—_— 


l 9 My MH V3 i» [ * >. wwls ba wal ad ag! 


” 
Pan_—_ 


-” —— ao WS” ww 


— — 


Degree' 23, 


— — — C——— 


— ———+— 4 — — 


Co- Tang, [- 


[0.263925 x51 


I0.3585.45 9 
roaodage|Þ 


0.297947] gf 
I'O, , 

| ©9-397 $98] 47 
$O0,20725c 46 
[0.39691] 4 


M | Sine Co-/ine | | Tangent 
ce ————_ ——m—m—_ "WE" © XI 
O |9.5$9157 J}-$04226 | | 9.927552 
le > bl Be) Part a fnncbeff BY nnd of 
TI : 9.592175 9953974 | 9.625203 
2 , 9592473 | 9-$03919 | | 9.62 i554 
3 9.53277 $.8" 3565 9.028955 
4 |9.593067 | 9.903Srx | | 9.629255 
5 |9+$933623 | 9.063757 | [0.629905 
—_ |} — ted X 
6 | 9.59355 3.903793 | | 9.029256 
7 | 9:593955 [9.963550 | | 9 630356 
S | 9.594251 [9.952596 | 9.630655 
9] 9:594547 [9:963542 , | 9.631005 
ro 9.539442 '9.963485 | 9 631354 
TI | 9:S$95137 | 94963493 j | 9.631704 
T219-595432 | 9-963379 | | 9632053 
T3] 9-S$95727 [9.963325 | | 9.632401 
4 j 9-596c21 | 9.963271 || 9.632750 
T5 J9.5963rs 9.967217 | | $.53 3098 
IE | 9.59667 9.95202 lg 02324 7 
17 | 9.596953 | 9.962108 || 9.6; 3795 
© | [| ; 
19 | 9-597196 | 9.963054 | | 9.631043 
'9 | 9:597490 | 9.96295g | | 9034490 
22 | 9:597793 [9.952545 {| 9.624928 
21 | 9.59%075 9.9629g2 | 0:-635TI55 
22 | 9.598 365 9.962826 | 9.625530 
23 | 9.53866: | 9.962751 | 
24 | 9.599952 9.962726 | þ9-636226| 
25 | 9,592.14 9.982672 | 9.690572 | 
«© | $+59536 9.992617; 9.06919! 
27 1 9599827 [9.562562 || 9.647255 
25 | 9.600118 |9.9625c57 Ge6376LT0 
29 | $.60>405 lc -3E2Z453 {[ 9.637956 
30 | 9.600700 9 9< 2395 [220223 2 
C o- {i7; __- 1 Co- Tang 


Io,-6655; 44 
Io0.366205 41 
10.355597 | 42 
I0.365510 41 


I0.355162 [40] 


10 364515 [39 
10.364465| 39; 


I 9.635879 | 104354131 | 37; 


10.36377436 
10.:03425 | 35 
I0,363001 2 
10.362735f:2 
10.36:3%96h 32 
10,3020 430 
190.3916951| 39 


Tangent. | M 


 — — 
- 


— —— 


3» we HY WW TP = a ran 


f runum SS uf wut adcnltG ns 


Degree 23. 

i Since | Co- ſane | Tangent 
[7 | 9:60970 [9.962393 ; | 9:533302 
[31 | 9.600990 3-952345 | | 9-635647 
2 | 9.601280 | 9:952258 , | 9+635992 
33 | 9.601579 | 9952233 | 9-033237 
34 | 9.651960 | 9-992173| 9.633652 
25 | 9.602149 | 9902122 9.640927 
36 | 9.60243 9.962067 | 9.640371 
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9.657 786 9.947204 || 9-725733 | 10.279217 16 
9.663026 9.946927 | 3. 21059 | 10.273g1t 151 
— — ——— — —— — ; 
9.665266 | 9.946571 9-721395 19,275604| 1; 
9.668506 | 9.946804 | | 9.721702 | 10.27829g | 13 
9.668746 | 9.946738 || 9.722008 [0.27793 ! I2 
9.665956 9.94567T || 9.722315 | 19.27765 -| T1 | 
9 6592 25 9.9460 1 9. 722621|1 277379: IO 
—— || eand fe] + fo 
9.869464 | 9-946537 || 9.722927 | 19.277073 | 9 
9.669703 | 9946471 |; 9-723232 | 10.2 76768] 8 
9.659342 | 9-946 404 '| 9.723538 (0.276462 | 7 
9.670181 9.946337 9.723543 [0,276150 * 6 [ 
9.679419 | 9:946270 || 9.724149 | 10.27585t! 5 
9.670657 | 9:946293 | 9.72445.; | 19.275546, 4 
9.670846 | 9-946136 | 9.724759 | 10.275240 3 | 
9.67112 4 9.946069 | 9.725065 10.274935| 2| 
9.6713 9.946002 | 9.725369] 19.2714630] x 
On. " 9.946935 | 9.72367 | 19. 274326 | o 
|  |-Co fine © Sine || Co-[ang Fangen nt, | M 


— — = A—  w——_— 


Degree 26. 


PE eee EE 


/ 


N 


| 485 
| 486 
'497 | | « 
[488 4 
459 5 
490 
| 497 
| 492 
493 
[494 
[495 
496 
497 
498 
429 
[500 
Sor 
b 
$03 
| 594 || 
Sog1j| 7 
[506 | 704 
.1 $07 [] 795 
Fl 705 
| $09 || 706 | 
SIo || 707K! 
(SIT || 7084 
[512 7609 
$13 || 7IOE 
SI4 || 7I0 
'SI5|{ 7118 
'$T6|; 7126; 
(517 |' 7346 
[s1$ TI43 
|S$T9 TISre 


; 92 Degree 28. 

M Sine 1 Co- ſine | Tangent | Co- Tang. 
2 | 9.67 509 9.945935 | | 9+725674 | 10.274326 | 60 
I [9.671847 9.945565 || 9.72 5979 I0.274021 | 59 
2 | 9.672034 | 9.945300 | | 9.756234 | 10.273316 | 53 
2 | 9.675321 | 9.945733 PSII I0.273412| 57 
& | 9.672558 | 9.945666 »726592|10.273107| 56 
5 | 9.672795 [9.945598 | | 9.727197 | 10.272803| 55] 
6 | 9.67:032 | 9.945531 1| 9 727501 |10.272499| 54 
7 | 9-673263 | 9.945463 || 9-727505 | I0.272195 | 53 
8 | 9.673555 [9+9453<c6 || 9.728109 | 10.27 1thgt | 52 
9 |9.673741 |S 9-9 45328|| 94725412 [10.271557 ' 5 
10 | 9.573977 3945261 61 |] 9.72-716|[10.2712% | 59 
[1| 9.674213 | 9-945193 || 9-729920 | IC 270980 | 49 
I2| 9.674448 | 9-945125 || 9.729323 [10.270677 | 4$ 
3 | 9.674684 | 9.: 45056 [| 9.729626 | 19.270374 47 
T4 | 9.C71919 9.944990 | 9-729929 19.270070 | 46 
rs 9.675134 [9:944932 | 9732232 | 10.279767 | 45 
16] 9.675389 ! 9.944$5 4 | 94732535 [0. 269464 | 44 
17 | 9.675623 9-944756 || 9.730538 | Io. 269162 | 43 
18; 9.675859 9-944718 9.731141 19.:63559 42 
I9 | 9.076094 | 9-944650 \| 9.731443 | 10.26>556| 41 
20 9.576328 | 9.5 944552 9.731746 [0.265354 | $8} 
21 | 9.676592 | 9-944 514 | 9732945 10267952 39 
22 | 9.676756 94944446 || 9732351 | 10.267649 | 33 
23 | 9.977020 | 9.944377 yt #66.c4 hinge" 4.0 37 
£4 | 9.677264 | 9494430 |! 9.732955|19.267045 36 
25 9.077.497 9:944241 | 227333397] 10s [0.2667 1:3 35 
26 | 9.677731 | 9+ 944173 | 94733555 | 10. 266441, 34 
27 | 9.677964 | 9.344194 || 9.733860 206149 33| 
25 | 9.673197 5.344006 | 9.734162| 15,265$33 | 32] 
29 | 9.675432 | 9943957 || 3» 734463 | 10265537 21} 
30 | 9.678563 | 9-443 9 5 9+] 34704 [0.265235 | 20 
| Co-/ine | Sine Co 7, THT Tangent M, 

Degree 61. 
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OD Oo0 0 Oo 


65556) 4T| 
$$354| | 


67952 


67649| 3 


645 47 
» / CP, 
Fs _ - 
67045 
667 13 


— — 


EE441 
C6140 
05835 
265537 
265235 


—_—_— 


ngent 


— ——_—_—_———_—_—— 


| 


i Tis w © w 9 


|} A+ ww © ww 


w% WW ww WAL AL 


per Gn 4d 2&2 


Iv 


FS. 


%J 


| 9.681213 
| 9.651 

| 9.651674 
9.68 (GO 4 


| 9.52135 


| 9.698:265 
| 9.632595 


| 9.682825 


| 9,683 25.4 


9.684658 | 


4.684587 

9.685115 
9.655343 
9.655571 


Co ſine 


Degree 28. 


f.0 ſine 


=_ | 


. 

SET, 
2 5 
o - 


\5© 9 


\£© © 9 5 v9 \Q \D 


OO —— —_ 


Ee OH DD Www 


9.941519 | 


30s 
F 736: 
9.737171 
279 | | 907 37-« 
2:0 (22277 
314T | | 94733071 
7) | 1 9.73 
I, = 
003 149-739 
A | = 
133 | go - 
964' 19-737 
73S | +1 9.73995 
725 | {9+7395; 
686 [9.74215 
587 | 19.7424 
42517 | 9 $07 


42008 | 9.74166 


169 |.' 9.732261 
ad - 
999 | 19.7448 559 
029 | (G.7 2 
OF9 | j 9.743156 
Cu G.743 


Sine | Co-7anz 


| Tangent | 


{ 10,260420 


— 


C0- Ting | 


_— — 


PT £# fi 
-_ £ . 


26433 
I0,2637J1 


19.260120 
10,259831 
I5.259532 | 


10.259233 
H—  ——— 
(15.25893 4 


0.25Y625 


;10,253336 


6.353035 


19,2537739; 


19,257441 


I0.2S7TI4Z! 
19.256544 | 
10.256546 


[0.255248] © 


" X 
——— — —_ —_— — 


Tangent 


Degree 61. 


G 3 


[| 


nw oN Gwe 


WW © 0 vv DD 


4 
'ISY 
i6 
[7 
IS | 


f'9| 


20 


nk 


* ww owe 
OD QXYU Q, 


| 


9.6557<9 
9,6:6027 
9.6EC254 
g9.CtCq582 
9.6867-<9 
9.656536 
9.657163 
9.687359 


9.638747 
9.£38972 
9.659 rg8 
9.689221 
9.6t 96.4% 
9.689873 


9.6G0093 


— 


9.699323 


| G,C925.40 


9.691592 
QO.CYTITS 
9.652339 


| Cor {ine | 


I — — — —— 


9-:41749 
9.941679 


3+941539 
9.941468 
9-94139% 
9.941328 
94941257 
9.941187 


19941116 


9.341046 
9.940975 
9 4090 < 
9.940334 
9: 940763 
9.940693 
| 9.940622 
9:94OSSH 
9.9404to 


9+940409 


| 94959540 
' 9.939765 
' 9.039C97 


”—_ OO —  _— 


Sine 


Co fine | 
9.9.41 3 | 


9-9.;1609 


Degree 29. 


Tangent | Co- Tang | 


J*"7457 3« 
9.744050 
9.74 1345 
9.7445 45 
9.744943 
9+745249 
9.745535 
9:745935$ 
9.743132 
9+7 46429 
9.746726 
3-747023 
9-7 7319 
9-747616 
9.747912 
9.745209 


9.74550$ 
9.748801 
9.749097 
9.749393 


9.749955 
9.750281 
9.7 50576 
9.7 $0872 
3.751167 


Co Tang 


Pegree 60. 


— =» WC NO — 


19.256243 | 60 


79 


I5.25$35J0 
10.255652 | 55 
IO, $5$35S1|57 
I0.2550571; 56 
T0.254760} $5 


| 
rO.2<4462| 54 
I 254165 | 53 
[0.253869 | J2 
TO.253571 'S1 
10.2593274' $0 


10.252977| 49 
I0,252680 | 48 
I0,292384 | 
10.252087 
I[O,25I791 


10.25I495 
IO.251199 
I0.250902 
fo.250627 
I0.2FO3IT 


I0.2500I5| 3 
I0.2149719 
Ic,:43424 
2.249123 
I0.248333 

2.248538 
10.245243 
10.2479.48 
10.247E53 
10.247 35” 


Tangelt 


— _ 


| 
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| | (My. 
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| 


| wan ww 


kh A iþnn wt 1 nh waiwmnin ww 
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La ia $i 4a iloo i, SA tai ca i£ im 
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a SE « ia a +$vsz oc 134. mu 
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Degree 29, 


| 
My Sine (| Co-ſme | 
20 | 9+032339 | 9.935697 | 


Big nn 
31 | 9-295 562 


Aa * 


= 


34 


32, 9.032755 1 9.939554 
: 9.693005 | 9.9:3452 
g9.£93231 {9.939410 
9.693453 1 1.999230 


'35 
, 36 
37 
33 
(39 


| 40 


633075 | 9.339207 


; 
9.693598 19.939195 


9.694122 | 9.929125 
9.694342 | $+93995S1 
9.694564 | 9.933980 
9.694786} 9.938908 
9.694007 | 9.933835 
9.695229! 9.935763 
9.695450 | 9.93 $691 
9.695671 |9.933619 
9.695892 '9.933547 
9.69613 | 9.933475 
9.696334 | 9.933402 
9.696554 9.938330 
9.696774 9.938257 


9.696995 | 9.933185 
9.697215 


9,935112 
9.697.435 | 9.938040 


94697554 | 9.937957 


9:637574 , 9:937895 
9.69:093 | 9.927822 
9.635313 9.937740 
9.698532 19,957676 
9.69S75SI | 9.937503 
9.693979 | 9.937531 
Co-ſine | Tine 


—_— IS P_ 


9.939625 


{ 


© 0 2 —.— 


Tangent 
pee: 
| 9.752937 
| 9.753231 
' 9.75 3526 
9.7 $3520 


[S.754TT5S | 


9-754409 | 


9.754703 
9+754997 
9.755291 
9.755554 
9.755978 
9.756172 
9.755465 
9.756759 
975705: 
9751345 
9.757038 
9475 5931 
9.753224 
9.758517 
9.7 5831c 
9. 759102 
9.759395 
9.759587 


— — — 


3.761147 
9.761439 


Co- Tang 


Co-Tang. 


I9.247355 
9.247063 
2.245769 
[ 2.246474 
I0,240150 
IC,245585 
0.24559! 
IC,245297 
[0.245003 
I 0.244709 
[0.244415 


0.244122 
I0.243828 
I0.243$535 
I0.2+2241 
[0.242948 
I0.242655 
I0.242362 
10,242C69 
19.241776 
10.241493 
0.241190 
10.240898 
I0,240605 
10,240313 
0.240021 


0.239728 
15.239436 
10.2391 44 
19.235362 
10.235 $6T 


—O— — — 


Tangent, 


| 


— OE ro S__ cc —_ 


Degree CO, 
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Wis w awake ama weultws 


owevaleacs s[s 


TI 
I5 
13 
I4 
< 


W'no vw 
WII 6a 


w 


| 
| 
| 


Oo WO 


+ >. 


9. 700062 
9.700280 
9.700493 
| 9700716 
| 9.7<0932 
{-ankh 
Q,70I562 
9.701525 
' 9.701302 
} 9.70A0I9 
1 9.702236 


[roth 


9.702669 
9.703855 
f Q.7C2IO1 


—__ 


— — —— 


| Co fone 


—————— — _— _ 


' 


—— —— ——— - —  —_ - 


9.69944 


>—— 


OOO OGO Ov Ou SS Ly 


1D 5 OD © ww 
- . » " 


© Degree 


Corflne [ Tangent | Co-Tang 


9-937531|| 9.761435 


— —- - 
_ 


374 


© Oo 5 


ol 


\Q jw 


C43 


Ls 
ki AY 
= 


| 
| 


3 
8| 
5 
T 


Degree 


9.765805 


TOY 


3 0, 


9.762922 
9.762314 
9.762506 
9.762897 
G9.76;155 
9.76 3479 
3+763770 
9.764061 
G. 7043917 
9.764543 
9.764923 
9.7C5224 
9.7» 5914 


\fOo 

%q 
av 
"x" 
+< 
F) 

4+ 


—— — — __—  — — — — — — —  ———— AS ts at 


10.238561 | 60 
10.238269 59 
19.237977 | 55 
10,22 $»%E S7 
[0.237334 | 56 
10.237103 | 55S 
I5.236312 | 54 
; 10,23H521 | 53 
I9,236230 2 | 
10,235939 | SI 
10.2353$7 1 49 
10.235067 | 48 
0.234776 | 47 
10.234436 | 46 


I0.734I195 | 45 
I0,.23J905 44 


10.233615 | 43 
10.233325 | 42 
10.233035 | 41 
19.232715 [40 
I©.23245S$ 13 
38 


IO0.2532I66 
10.231876] 3 


/ 
9.760148 


—— —— — |} 


Co. FATE7 Fs 


F ® 
- 


[0.231587 | 36 
[0.231297 | 35 
tO, 2uU7IC : EF, 
I0,23v439 | 32 
IC,220T4qIT] 3 
1.239952 35] 
Tangent ? M 
j 


__— - 
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iz ia ia ti in «in i. 


HI= 
=_ 
WW wa ww... 
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| Degree 39. 
© _ +: 24 OWNED 122 
M{ Sine | Co-fone || Tangent ; Co-Tang, | 
30 9.705459 | re 9.770145 "6229952 | 30 
—_ ' 
21 | 94705603; | 9935440 || 94770437 19. 229363 | 33 29] 
32 | 9-705597 | 94935171 || 94779726 | 10.229274 | 28| 
23 | 9-706112| 9.935097 || 9-771015 | 10.228085 | 2 
34 9.706326 | 993502 22 || 94771303 | 1.228697 | 26 
35 | 9-706530 ' 9:934945 || 9. 270590 | 10.22$403 | 25 
26 9.706753 , 94934873 | | 9.7718 50 | T 3.228120 | 24 
27 | 9-726967 | 9+ 9347958 | 9.772165 | 10.227832 | 23 
33 | 9-707180 | 9+934723 || 9-772456 | 10.227543 | 22 
39 | 9-797393 | 9-934649 || 9-772745 | 16.227255 | 21 
49 |} 9-797606 ' 9+934574 || 9+773033 | Io, 2:6567 | 20 
4t 9.707$s19 | 9$+934499 || 9+773321 10.226679 | I9 
42 | 9-708032 | 9-934424 || 9-773008 | 10.226;91; 18 
43 | 9:703245 | 94974349 || 9-773896 | 10.226104 | x5 
44 | 9-708457 | 94934274 || 9-774184 | 10.225816 | 16 
45 | 9-708670 | 9.934199 || 9-774.471 10.225529  15| 
—— | ; _ vie 4- | 
46 9.708852 ' 9-934123 || 9.774759 10.2252.4T | = 
47 | 9-709094 9934049 || 9-77 $946 10.224954, 15 
4v | 9+7© 9306 | 9.933973 [| 94775233 | 10.7 2 1566 ' 37 
49 | 9-7-9515 | $.933897 || 9477/5621 | 10.224379 ' xr 
CO 9.709730 9.933322 | 9.775995 | Io, ©4032 T5! 
— | Hp__— —— 
51 } 9709941 933747 || 9-7 76195 | 10.223305 | 9| 
2 | 9.710153 | 94933671 | 9.776452 | 10.222513] $ 
53 | 9710364 | 9-933596 | 9.770768 | 10,223232] -| 
54 9.7IC575 9-9 33500 | Ye7T7/VOS} «222946 | 6 | 
cs [9.710756 | 9933444 || 9+777342 | J0.222053| 5 
i wy | _ | py rras an ITE - | —; 
56 | 9-710597 | 9+9333E9 | | 94777928 [ J0.222372| ,| 
57 | 9-715208 | 9933293 || 9-777SIF [A 0.222085 | 2 | 
+ | 9.711418 | 9.933217 || 9.77201 Plo,221799| 2: 
59 9.711529 | 9-Q 331041 9.7754 (9,221513| | | 
a 9.711539 | 9 933066 | 9775714 10,.221226! &5 
| Co- ſine O1RC | Ca- I #iig Taugent, | M | 
| 
———————————————————— — ———— —— | 
Degrce 59, 
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——— 


| Degree 31. 


Sine 


9.711839 


Co-ſene 
9.933066 


| 9.712049 
( 9-712259 
| 9.712469 


9.932990 
9.932914 
9.932833 
9.932761 
9.932585 


9.713999 
9.713308 


pay 


J.7I3SI7 
9.713726 
9.713939 


5 © Ou xd onieatm 


9.932609 
Je932533 
9.932457 
9.932380 
9.932304 


' 
i 


9-714144 
| 12 | 9+714352 
| 9.714561 
9.714769 
9-714977 
9.715186 
{17 | 94715394 
9.7 I Jool 
9.715809 
9.7 160I7 
9.710224 
9+7 16431 
23 | 9.716639 
9.716846 
Q.,JI7OF3 


3-932447 
9.932151 
9.933074 
9.931990 
9.931921 
9.931845 
9.931768 
9.931f91 
9.931914 
9931537 
9.931460 
9.931393 
9.931306 
9.931229 
9.93I152 


| 9.717259 
27 19.717456 
28 | 9.717672 
29 | 9-7 17863 
20 \ 9.718055 


9.931073 
9.930998 
9.939920 
9.930843 
9.930766 


Tangent 
9.778774 


9.7 79060 
9.779346 
9.779632 
9.779918 


9.780203 


9.780489 
9.780775 
9.751060 
9.781346 
9.781631 
9.781916 
0.782202 
9.732496 
9.782771 
9.783556 
9.783341 
9.783626 
3.783910 
9.784195 
9.784479 


9.785049 
9.785332 
9.785616 
9.735900 
9.786184 
9.786468 
9.786752 
9.787036 
9.787319 


74 Co-ſine | Sine | | Co.Tang, 


Co-Tang., 


10.221226 | 65 


19,220940 | 59 
19.220654 | 3 


19,220368 
I0.220082 
I0,.219796 


I0.219511 
I0.,2192 25 
I0.2158940 
IO0,218654 
I0.218359 
Io.218084 
I10,217799 
0.217514 
I0.217229 
I0,21594 | 


Io.2I5Eg5g 
I0,21637, 
10,216090 
TO.215505 
IO0.2I5520 


I0,215236 


I0.214952} 


I0,214668 
I0,214384 
I0.214099 
10.213816 
I0.213532 
10.213248 
I0.212964 
I0.21:681 
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Degree 58, 
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4 | Co- [ine 


Degree 21- 


C0-ſene 
9.930766 
9.930688 
9+.9306I1 
9+939533 
9-939450 
9.939375 


Sinc | 


ge7 © 7 18095 


9. 718291 
9.715497 
J.7T5 703 
9.715999 
9.719114 
9.719320 | 9930300 
9.719525 (9930223 
9.719730 9 930145 
9.719935 9.930067 
9.720140 | 9929959 
9.720345 [9+929911 
9.720549 | 9+9 29533 
9.720754 | 9*9 ©9785 
9.720958 ! 9+929677 
9.721162 | 9-929593 
Ge721366 | 9.929521 
9.721570 | 9+929442 
Js 721774 | 9: 92936+ 
a 721975 | 9-929203 
9.722181 | 2:929297 
$c i | PSAs J 
$58! 9.929050 
791 i 9.925972 
722994 | 5 928893 
9.92595 14 
$.928736 
9.928657 
9.925578 
9253459 
9.9: v2 2420 


| ' Sine 


IHE 


= a} 


9. 723400 / 
i 

| 9.723603 
| 9.723505 
| 9.7 24007 
| 9.724219 


| Tangent 


787896 
9. 788170 
| D+ -798453 
| 9.788736 


Co-Tange, | 


TIO,2I6581T 


— 


10.212397 
10.212114 
10.211830 
I0.211547 
0.211264 


9.759019 
9.759302 
9.789585 
9.7 59868 
-h 7701s! 


9.790433 
9.790716 
9.790999 
9.790281 
9.791563 


10.210981 


0.210693 


[O.2TIO013 


r0:209849 | 


0.209566 
I0.2099284 
I0.,209001 
10.208719 
19,.2c8436 


| 9.791845 
oO. 792125 
| 9.792410 
9.792692 
| 9.792974 
| 9.793256 
9.793539 
G7 Y 3519 
9.794101 
| 9.79 ..383 
9794664 
\ 9+7 24945 
9-7)$227 
9.795505 
| oO. 793759 


| Co- Tang 


10.209I54 
19.207872 
10.207590 
10.207308 
I0.:207024 
[0.206714 


[0.206462 | 
IO.206150 | 


I0,.2053%99 
I0.205627 


I'9, 
[O., 


205236 
205054 
10.294 773 
10.2044983 
T.,204411 


Tangent. 


ND ——— —— 


=lo 4 bw al cw X 


= 


Degree 58 


«ted 


he tt 


Sine 
3-724210 
3.724412 
9.724614 
9.724816 
3.725017 
9.725219 
9.725620 
9.725622 
9.725823 
9.726024 
9.726225 
9.726626 
9.726827 
9.727027 
3.727225 


9.727423 
9.727628 
9.727825 
9.728227 
9. «728227 
9.728457 7 
9.728626 
9.728825 
9+7290234 
9.729223 


94729422 
9.729621 
9.729820 
9.7300I8 
9.730216 


Co-ſene 


Degree 32. | | 

Co-ſine | Tangent | Co-Tang | 
9.928420 9.795789 (10,2042 1 60 
9.923341 || 9.796070 [0.203930 59 
9.928262 | | 9.796351 |10.203649| 58 
9.928133 || 9.796632 |10.203363] 57 
9.928104 | [9.796913 [10.253087| 56 
$922085 [19-797 094 | 32-202806 | 55 
94927946 || 9:797474 | 10-202522 54 | 
9.937867 || 94797755 | 10202245 | 53 
9.927787 | | 9738036 |10:20196, | 52 
9.927708 || 9.795316 FO 201684| 51 
9.927625 9s 793596 | IO0,20T404 | 59 
94927549119- 798877 | I5.201123| 45 
9-927469 || 9.799157 |19.200543|.48| F 
9.927390 |} 9.799437 | 10.20:563 | 47 
9.927310 || 9.799717 | 10.200283 | 465 
9.927231 || 9.799997 | 10, 0.202003 | 45 
9.927151 || 9. 9.8002 277 | 10.199723 | 44 
9-927071 || 9.800557 | Io, 199443 43 
9.926991 || 9.800835 |19.199163 | 42 
9.926911 || 9.801116 10.193384 | 41 
9.926831 [| 9. 9.801396 | 10,193604 | 40 
9.926751 | 9.8or675 | 10.198325| 59 
9.926671 || 9.801955 | Io.lg8o45| 38 
9.926591 j\ 9. 902234 I0.197766| 37 
9.9265r1 | 9.802513 I0.197457 | 36 
9.926431 9.502799 I0.197207} 35 
9.926351 9: 803072 | 10.196926 | 34 
9.926270 9.803351 I0.196549| 33 
9.926190 ©, $03620 I0.196 370 432 
9.926110|! 9.803908 I0,19609T | 31 
9.926029]! 9.404187 r0.,195813| 30 ; 

Sine þ Co-Tang. Tangent [4 | 

Degree 57. ] 


Degree 32+ 


Sine f Co-ſine [Tangent Co-Tang. 
30 9. 730216 9.926079 9.804157 I0,1985S13 
771 59.730415 | 9.925949 | | 9.804466 | [0.195534 
32 9.730613 9.925868 | | 9.804745 | 10.195255 
33 9.730311 | 9.925787 | | 9.805023 | 10.194977 
34 | 9-73 1009 | 9.925757 9.305302 | 109.194693 
351 9.731206 | 9.925626 | | 9.805580 | Io, 194420 
36 | 94731424 | 9-925545 | | 9.805859 | 19. 194141 
27 | 9-73160I | 9-925 454 9.806137 | 10.193963 
28 | 9-731799 9.925384]|9.$064rs | 10.193535 
' 39 | 9-731996 | $+925393 9.806693 | 10.1933c9 
| 40 | 9-7 32193 | 9925222 9.506971 10.192028 
77 | 9-732390 | 9-925141 || 9.807249 0.192751 
42 9.732587 | 9-y25060|| 9.307527} I0.192433 
143 9.732784 | 9-924978 || 9.507805 | 0.192195 
| 44 | 9-732 :2980 | 9.924597 || 9.808083 | 10.191917 
| 45 | 9:733177 9.924516 9.805361 10.191639 | 
46 9.733373 |9-924735 9.808633] 0.191362 
47 9.73356g | $+924653 9.808915 10.191084 
48 | 9:733765 | 94924572 9.809193 | 10.190807 
49 9.733961 | 9+924491 || 9.809471] I0.190529 
50 | 94734157 9924499 9.809745 I0,199252 
<1 | 9-734353 9.924328 || 9.810025 | 10.189975 
» | 9-734548 | 9924246 || 9.810302 | Io.189g697 
c2 1 9:734744 | 9+924154 9.810580 | 10.189420 
54 | 9734939 9.924083 || 9.510857 | 10.189143 
| 55 | 9-735134 | 9:924001 | | 9.81 1134 | 10.185865 
56 9.735330 | 9+92391T9 9.811410 ro.183539g 
57 | 9:735525 9.923837 | | 9.811687 | 10,1$5313 
58 9.735719 | 94923755 9.$T11964 | Io.158036 
59 | 9+735914 9.923673 | | 9.512241 | 10.137759 
65 | 9+736T09 | 9-92359T | ME 157483 
—] Co-ſne | Sine | 'Co- Tang Tangent, | 
Degree $57, 


| OT ——— — —— 


LOFHLASELEE 


=. 
PR 


Degree 33, Z 
Wj- Sine Co-fine || Tangent Co-Tang. | 
"019:736109 9.92359k | 9.812517 10.17.4823 60. 
r | 9+7363091]9-9235091\} 9.812794 10137206 , 59 
21 9+7304971 9-923427 || 9.313070 10186930 | 58: 
3 9.73692 9.923340 9.813247 I0.186653 ; 57 
4 | 9:736386 | 9.923203 \| 9.813623 10.186377 56 
& | 9737080 | 9.923180 (| 9.813899 | 10.I186Ior 55 
— DN — —  ———— — > Kr — 
| 61 97372744 9+92 3099 '| 9.514175 | IOot5 5824 ! 54 
| 7 | 9737467 [94923016 || 9-914452 | I9.I185548 | 53 
| 6] 94737661 19-922930 || 9.814728 | 19.185272 | 52 
| g{9737854]9-922851 || 9.815004 |10.184936 | 5x 
| To | 9-738048 | 9+922768 9.815279 I0.184720 | 50 
| Tr] 9-738241 P'9-922680 || 9.815555 |19-184445 | 45 | 
' 12 | 9+738424 [94922605 \| 9.815831 | 10.184 169 | 48 | 
| 13 { $-738627] 9.922520 || 9.216107 | 19.183893 | 45 | 
| 14 | 9729820 [9.922435 || 9.516382 | 10.183617 | 6 | 
| IS 94739013 9-922355| 9.816659 Io.I$2342 | 45! 
| T6 | 00739205 9.922272 | 9.$169233 IO0,1g3066 ; 44 
| 17 | 9.739398 9.922189 || 9.817209 |Tolt2791 | 43 
| 18 94739590] 9-922 T06 || 9.517484 | To.1S82516 | 42! 
| 19 | 947397531] 9-922023 9.817339] 10.152540 | 41 
| 20 | 94739975 | 9:921942 || 9.818035 10.15 1965 40} 
| —_— { EE {| em—— «ay 
| 21 | 9.740107] 9-921857 || 9.818310 |10.15316g0 | 39 ' 
22 | 94740359 | 94921770 || 9.818585] Io.1grqirs | 33 | 
23 | 9-740550 | 9+921690 || 9.818860 | Iv.ISITr4o | 37 | 
24 1 9-7407.42 | 9.921607 9.819135 Io.I185965 36 | 
25 | 2:74993 9-g21524 9.519410 | I0.I30590 | 35 | 
' 26194741125 | 94921441 9.819684 Io.TSc2rs 34 | 
| 25 9.741316 | 94921357 [| 9.819959 | I0.I80041 | 32 | 
| 28 | 9.741507 | 9-921274 || 9.520234 |.-I0.179766 | 32 ! 
| 29 | 9.741693 | 9.92IT9o || 9.820565 | 10.179492 | z1 | 
20 | 9.741329 (9.92100 || 9.320783 | I0.T79217 | 35] 
| | Co-ſine Sine || Co.Tang.| Tangent \ * 
| | Degree 56, | 5 
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> 4 > + >» 
ww 0D - 
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DD)T)TOES I —_—_—_—_—__— 
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A+ 


Ss ow & 


O | 


det tr So S$. 4. 4. 57.4 >» EE 


— . id 
—_  — — COD GE 


D—— —— 


-+44+*#233.% 


44+ 


\S Www oo 


a ww ww w3z ww 
o 


> 4. > + >» 


en toes 


SSD] 


A+ 


46 


63 [9-74 245 
54 | 9-746436 
55 | 9.745624 


56 | 9.746811 


57 1 9+746993 
| 58 | 9.747137 


9:747502 
Co- fine 


94747374 


Degree 33. 


Co-Tans, 


Co-ſine | Tangent 
9.922107 | | 9.820783 [To.179217] 30, 
9.921c23 ! | 9.921057 | 10.17589431 29 
3.920939 | | 9.821332 10.175668] 28 
9.920855 | | 9.821606 | T0.173394] 2 
9:920772 | | 9.321389 | 10.178120} 2 
9.920688 | | 9.52215 4 [0.177346] 25 
5.920604 9 $22429 TO I77F7I 24 | 
9.920520 | 9.322703 | 10:177297 | 2 
9.920436 | 9.322977 |10.177023}] 22 
9.920352 | | 9.823250 |[T0.176735] 21 
9.920268 | | 9.823 524 |10-175476| 20) 
9.920184 | | 9.823799 |10.176202}] 1y 
9.920093 | | 9.844072 |10.175929] 18 
| 3.920015 | | 9.324345 [19.175655| 17 
| 9.919931 | | 9.824619 r0,175381|16 1 
9.919846 | , 9.824892 |19.175108 5) 
9.919762 | | 94825166 [T0.1748234] 14 
| 9.919677 | | 9-$25439 | 10.174560[13 
' 9.919593 | 9.825713 |10.174287| 12 
[9.919508 | | 9.825986 |10.174or4] rn 
9.919424 | | 9.820259 [10.17374t} 10 
9.919339 | | 9.826532 |[10.173468} 9g 
9.919254 | | 9.826805 [10.173195} Y 
9.919169 | | 9.527078 |I0.172922] 7 
9.919084 | | 9.827351 |10.172649| 6 
9.915999 | | 9.827624 |19.172376} x 
9.918915 || 9.827897 | 19.172103| 4 
9-918830 || 9.828170 | 10.171830| 3 
9.918744 || 9.8234 42 lo.I7I55S| 2 
9.915656 || 9.828715 | 10.171285| 1 
9.913574 |22e [OI7TOI2| © 
Sine | Co-Tang ) Tangenr 'M 


Degree 56. 


- —2AS” 


Degree 34. 

My, Sine , Co-ſne | Tangent , Co-Tang. 

"D | 9.747562 | 9.918574 9.828957 10.17I012 69 
r | 94747749 | 9-913489 || 9.829260 | 0.170740 59 
2 | 9747936 | 9.918404 || 9.529532 | 10.170468 5y 
3 | 94743123 | 9-919315 9.329805 | 10.170195 57 
4 | 9.743310 | 9-918233 || 9-830077| 10.169923 56 
s 9.745497 | 9.915147 |; 9.830349 | [© t6965r 55S 

"6 | 9.748653 | 9.918062 | 9.830621 109.169379 54 
7 | 9-748870 | 9-917976 | 9.830593 | l0.169106 53 
8 . 94749056 | 9-9170g1 \ 9.831165 | 10.16$834 52 
9 9+749242 | 9+917505 || 9.830437 | 10.165503 $I 
10 9y-749429 9.917719 || 9.$3I170<| Io0.163291 yo 
IT | 9-749615 | 9:917634 || 9.331981 | 10,168019 49 
12 | 9.749801 | 9:917548| 9.832253] 0.167747 45S; 
13 | 9.749986 | 9-917462| 9.832525] I0.167475 47 
14 | 9.750172 | 9.917276 9.332756 I0,167204 46 
15| 9.750358 | 9-917290| 9.933065} Tol66932 45 | 
16 | 9.750543 | 9917204 9.833329} 10.165660 44 
17 | 9.750729 | 9-917I18 | 9.833611 | T0.106389 42 
18 | 9.552913 9.917032 9.833992 roIO6rty | 22 
I9 | 9.751099 , 9-916g4q5 | 9.534154] 10.165845 | 41 

20 | 9.751284 9.916859; 9.834425] Io.I65575 140 

21 | 9.751469 | 9-910773 { 9.834696 10,165304 | 39 

22 | 9.751954 | 9-9 16656 | 9.824957 | 10.165033 | 38 

23 | 9.751838 |9-916600 | 9.835235] 12.164762 | 37 

24 | 9.752023 |9-916514| 9.835509] 10.164491 | 3 

25| 9.752207 (9 916427 | 9.835780] 10.16420 | 35 

[26|9.752392 | 9.915240; 9.836051] 10.163949 | 24 

(27 | 9.752570 | 9-916254| 9.536322] 10.193675 | 23 

[28 9.752760 | 9.916167 9.836593] 10.163407 | :2 

[29 | 9e7$2944 | 9-$16050 | 9.5;6:64] 10.163136 | 51 

[30 19,753128 | 9.915; 94 | 9.537134 10.1625366 | 25 
Co-ſine | Sine | Co-Tanz\ Tangent, | M 

LEA Degrce 55. | 0 IG 


Degree 34 


4 wo wo WW ww 
DW) WD Oo DD cG6G5yS: fs 


> 4 » 4» 


3.753573 
«753562 
9.754046 


Sine | Co-ſine 


9.915994 


9.915907 
9.915820 
9.915733 
9.91 5646 
9.915559 


9.754229 
3.754412 
3:7 54595 
3.754773 
3-75496019 
9.755143 
9-755325 
9.755509 
9+7 55690 
9. $5872 


$+7 56054 
9.756236 
9.756415 
9.7 56609 
#.755731 
9.756963 
9-75 7144 
9.757306 
Ge] 37507 

9-757 157685 
9.757269 
947 55249 
9.753230 
9.75341 
9.7 5E85g1T 


Co ſine 


9.915472 
9.915335 
9.915297 
9.9T152I1C 

g-g15125 


9. 915035 
9.314945 
3+9 14860 
9.914773 
9g 14535 
9-914597 
9.914510 
9.914422 
9.91 1334 
9.9142.16 
9.904155 
9, GL $070 
3.912952 
9.913594 
9.913506 


0.913718 
9.913630 
9.913542 
9.913453 
9.913304 


Sine 


Tangent 


9.8 37134 


9.439558 
9.339838 
9.340108 
9.840378 
9.340647 
9.340917 
9.841187 
9.841457 
9.841726 
9.841996 
9.542266 
9.842535 
9.8428c4 
9.543074 
9.343343 
9.343602 
9.843382 


9.944151 
9.844420 


| 9.5 44639 
| 9.844958 
| 9.845227 


| Co-7 Tang 


Co-Tang, 


— —— 


10.162595 
I0,162325S 
I0,162054 
[0.161734 
I0. 161513 


10,.1:56866 


10.1612 43 { 


TO, 160973 


10.1507 52 


10.160.432 
to.160162 


— oo A£_ENS—_—— — 


5.159592 
I0.159622 
I0.,.159352 
I0,159953 
T0. 158313 


0.153543 
10.153273 
IO0.153004 
[0.157734 
Io.157455 


ro.157155 
0.156926 
10.156657 
10.1563:7 
t0,156118 


19.15584y | 
to.155550 | 
ro.ts53H | 
[Oel$5042 | 
IC. 07 | 


Tangent. / 


DD 0 vv 9v 0 


9 


DO © Aj {+ 
A GA Nw GOD C 


my DH W a 


- 


Z15- jonny re Rau ew | 


Degree 5s. 


ee 


<——_— 


On ey Ot Ei AS US I I a es 


— — — 


Co- Tang | 


— - —— OOO CORO — — 


2.154774} 60 
I09,I534504 

t10. 1542351 55 
{ToO.153967} $7 
TOIS3595 | 56 
TO.1593129 


— —— —— — 


539 


TO.1931I9T1] 5, 
I0.I5 2592 
| TO, IS$Z624 2 
IOI52356 
IO.IS2057 | 5: 


Degree 54. 


——— —)——— - — — - ——— 
————— <_—__ ——— ww  NX— ODER RO 


Degree 35. 
M| Sinc Co-ſime | Tangent 
>| 9-758591 [9913364 || 9.545227 
— . > 4h _ 
I|9.7587721 9.913276 | 9.845.496 
2 | 9.755952 3.913137 | 9.345764 
| 2 0 75913 ; 312091 3.846533 
4 | 9.759312 | 9-9130 10 || 9.846302 
| 5|9.759492 | 9.9129 | |3:346579 
| 6, 5.759672] 9+-912833 || 9.845839 | 
| 7|9.7s985119-912744 [| 9.984710; 
S | 9.760031 | 9912655 | | 9.347376 
9 | 9.760210 9.912566 3.847644 
| To | 9.760390 | 9-91247 7 | 9:247973 
pom —— — _— 
\r1| 9.760569 9.912385|} 9.848581 
| r2| 9.56 62745 [9-912299 [[ 9.249449 
7319: 750927 | 9.912210 |] 0.648717 
4 | 9- »751105 [9-912121T {{ 9,849955 
bs 9.791255 9.912031 11 9.349254 
(16 9.761464 QOII9 42 1 9.949522 
[17| 9.761642 | 9-911552? [| 9.849789 
IS] 9.761821 | 9.911763 || 9.650057 
19| 9.761999 9.311674 || 9.350325 
20| 9.762177 | 9-9I1554 [| 9.850593 
21 o_ 456 4 9+911495 [| 9.850861 
22 | 9.762534 | $+911405 | 9.651128 
23 As 9eSTT31IS I 0.551396 
24| 9.762399 19.9T1226 | 47 cones 
[2 9.763067 [9.9I1T136FJ| þ.851931 
1261 9.763245 49-9TIC46 | | d55z 199 
2719-763422 | 9-910956 || p.852 466 
__ Hu 4 e—s | $-552701 
(22 1$-753777 | 9-910776 | 9.853001 
12d wi tri and btnnmnnnd Be hd en 
|; | Co-jine | Sine | Co-Tang 


IO.I51ISI190 
IO.1SIS51 
IO.I51253 
IO.ISIO17TS 
10,150746 


I0.1590478 
IOoIS0215 
I0.14994} 
10.14357 
IO0,.149407 
IO.I49139 
IO.145372 
I0.148504 | 37 
I0.1453336 
| Io.143c 69 


--—— -— - - - 


I0.147301 | 24 
nagar. 1d 54 33 
IOoT47 26 071 33 

IC, [ 46c 999 | 31 
harm lt (nf few 


Tangent | M 


s | 
O 


> &- ww HH R—= 
Wn wwo[iOovoOoWwWoOWwhN)Q 


3 WI Us > WW 


36 


1 


ty «6 a a wan Thige% 


| 


", In WW WS. 4. %® 


M | Sine 


30 
31 
[[;; 


33 


— — 


3.763954 


9.764131 
9.764306 
9.764455 


9.76 4662 
9.764538 


9.765015 
9.765Ig1 
9.765 367 
9.765544 
9.765720 


4 34 
35 
36 
37 
38 
} 39 


40 
41 
[i 
43 
44 
45 
3-706774 
9.766949 
9-757 124 
9.767299 
9.707474 | 
9.767649 
9.767524 
9.767997 
9.765173 
3.705345 
4.703522 
3.763696 
3.798871 
3.759045 
60 | 9.769219 


9.765590 | 9:999691 
9.766 271 | 9.969651 
9.7{6:49 | 
9.766423 | 
9.766596 | 


Co-ſine | 
3-91 556 


9.9105g6 | 
9.910506 
9 -STO4TS | 
9.910325 ; 
9-J1Z35S, 
9-J10T44 | 
9-910054 
9.999963 | 
9.99987 3 
9.909782 


3.999510 
9.999419 
9.909325 | 
9.909237 | 
9.90gT6 

9+9090s s | 
9.995904 | 
9.908573 | 
9.903781 | 
9.905690 | 
9:998559} 
9.903509 | 
9-905416 | 
9.908324 | 
9.999233 | 
QOeJOOIQT | 
94908049 f 


9.997955 


= Co-ſene ' 


Sins | 


Degree 3F. 


Tangent 


J.$5326% 


9.553532 
9.55:892 
9.351063 
9.5. 4336 
9.354603 
9.854%70 
$+5S5137 
9.555404 
9.85 5671 
9-35 $937 


9.557270 
9.857537 
9.557503 
9.358069 
9.858336 


9,3 58602 * 
9.853865 | 
9.859134 | 
9.859400 | 


9.859666 
3.5 59932 
9.*GoIg8 
9.860.464 


Sg 8607309 ' 


93.86-935 
9.56126T 


2 O—O— —— 


Co Tanz 


lO, 


I9.144563 
I0.144596 


I0.144329 
ID.,1440c63 


19.143795 
10.143529 
2.143263 
Ic,142996 

«I42735 
-I42463 
I42197 
141931 
-T 41664 

«141395 
Io,I41132 
T0,T40166 
Io,140609 
I0.140334 
I0,1409 58 


10139302 
10.1395 36 
I0.1392709 
[0.139005 
19.138739 
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Degree 54. 
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— 


| Degree 36. 
'M|- Sine Co- ine || Tangent Co-Tantr. 1 
| © | 9.709219 9.997953 0.361261} 10.138739 65 
I | 9.7 703392 9.927866 | 9.801527 I10.132473 59 
2 | 9.769 566 3.95 27774) 9.601792 10.13 295 $51; 
| 3 | 9.769740 | 9.99 "ous 9.562055 | 19.1379 2 57 
| 4 | 9-799913 9.997599 | | 2.962323 | 10.137677 , $6] 
| 5 | 9.770057 9.907493 | 9.352589 | (0.137411 | 55} 
LE] ates tee Ine} $a 
6 | 9-770260 | 9.927406 | | "S62354 : 10.137146 54| 
7 | 9.770433] 9-997314 | 3863119 |10. 1363-0; 53 
$| 9.770606 93907221 | 9.863385 | 10.136515 | 52 
01 9.770779 9-997 129 || 9.663 650110.126350, SI 
| 101 9.770952 þ<9.90707 711 9. 862915 | 10.7 136055 | £0 
[11 [9.77T12S 99-5905 [9.364150 I0,1355 7:0! a9 
[12 9.771298 [9.996552] | 9.564445 | 10.1 35554 | 43 
| 13 [9.771270 | 9.906765 9.864710 10.1352389 | 47}? 
14\0.7716.43 9.9: 6667 þ 9464975 | 10.135021 +| 45 
Is [9.771815 [9.906574 9.865240} 10-134759 45 
16 |9.771957 Gooden 9.565505 | | 200134495] 44 
18] 9.772331 | 9.906296 0.b66045| 10.133965 ; 42 
G 19.77 —_ 9.906203 {| 9.466300 , 10.133700 4r| 
20 | 9.77 12075 9-9c6LIL || 9.866564 | 10. 10.133436| 40 
21 | 9.7728 47 9.906018 || 9.866529 , 10.1337 | 39} 
px «7 73018 | $-905v25|| 9.867094 10.1329 C | 28 | 
;|c «773199 | 9.905532 11] 9.567358 1 10.13 2642137) 
4 | 94773361 | 9.905738 [| 9.567623 | 10.132377 | 3& | 
25| 773532), ; 9.995 £45 3.567887 | 10132113 3s 
26 | $772704| 9.90$55211 9.568152 | 19.1% 18.49 24 | 
27 | 9.773875 19.925459| | 9.868416 | 10.121584 | 23| | 
25 | .774046 9.505355 | | 9.86580 | 10.121320 | 32 
29 +774217 | 9.90 $2 71 4 868945 | 10.131055 | 31 
20 1 9.774385 | 9. 9-925179\|9- 869209 | 10.130791 [3 
| Co o-ſine | Sine | | Co. Tang, \ Tangent. Fl 
| I Degree F3, | 
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Degree 36. 
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— 


Sine | 


. % © 
9.774» 55 


(94774559, 


2.774729 
3.774393 


9.7 75419 
9.775550 
0.77575? 


717444 
9.777613 
9.7777ETr| 


Co- fine 
9.955179 | 
9.995085 | 


9.904992 | 


9.924593 


ToyaqagT 
9.994147 
9.994053 
3.993959 
9.953 364 | 
9.993779 | 


9.903676 | 
| 9.903551 


9.903 236 | 
9.903392 | 
9.953299 


| 
9.777950 i 9-953203 
g-7781 19 | 9-993108. 


| 9-77 3257 | 9-903o13 


9.7784 5 5 | 9-992919 


9-775023 | 
9.775792 | 


9.778990 
'S. a þ+ 


9.902524 
9.922729 
3.922624 


9e775149 | 94922539 
9.779295 | $9024.44 


9.77340 3 


9.9022 M'. 


Co- ſeue | 


dine | 


WD 


——— — 


ys ——_ « 


Tangent | Co-Tang.| 


9.569259 | 10.13079T 


9.36.4773 | [2.139527 
| [0.139253 


9.507337 
9.370001 
9.570265 
9.375329 


9.570793 


9.571057.| 


9.871321 
9.371555 


052249] 


9.872012 


3.5722 6 | 


9.37264 


9.572993 
G-<14n 
9.873167 


9.573450 
9.373694 


3.573957; 
9.74227 


2,57445" 


| 


[0.129999 
IO,129735 
I0.129471 


t5,123207 


I9.1239.43 


| 10,128579 
I9.12S415 


r2.128151 


12.12738$ 
10.I 27624 
2.127360 
IO0,127097 
10.12653} 


ro.I126570 


I09.126206 
I9,126043 
9.125750 
1o.125515 


Degree 5 3. 


9.874747 
9.5 7JIILO 


9.875273 1 


4 . 6 15339 


3-57 5792 | 
— —_ 


9.376063 
9.976326 | 
9.5 


= 
/ 


j 


78559 | 
0) 976$SI | 
9.877114 i 10.122%85 


[0.125253 
I0,124950 
ICI24727 
IC,124454 
IO0,124201 


—  —— — 


I0,.123937 
I0,.123574 
IO I23411 
[0.123149 
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Degree 37, 


Sine | Co-ſime | | Tangent | Co- Tang, 
9.779464] 9.902349 | | 9.3771 14 | 10.122885 

_ [ 
9.7796;1| 9992254 | | 9.577377 | [0.122623 
9.779798] 9.902155 | | 9.877640 | 10.122360 
9.779965 | 9.992063 | ! 9.877903 | 10.122097 
9.780133 9.991967 | | 9.578165 roI121834 
9.780300 | 9.991872 ! (9.878425 |10.121572 
9.780467 9.921776 | 9.57569 }IO.F21309 
9.780634 | 9-991I63T | | 9.578953 | 10.121047 
9.780801 | 9.901535 | | 9.579216 | 10.120784 
9.780968 | 9.991455 | | 9.579478 | 10.120522 
9.731124 [9.901291 | | 9.579741 , I0,120259 
9.75130! 9e.90I2395S | 9.350003 9.119997 
9.751467 | 9-9012c2 | 9.850265 Io,119734 
9.7 $169. 9.99TI96 | 9.*80;28 IO.I1947: 
9.751500 9-9-1019 | | 9.980790 I0.11920 
9.781966 | 9.900914 | | 9.85052 10.119948 
9.732132 | 9:900$28 | | 9.551314 10.113686 
9.732298 | 9.900722 i, 9.551576] 10.118 424 
9.782464 | 9-900626 | | 9.331839] 10.11816 
9.782690 1[9.90052g , 9.582101 | 10.117599 
9.782796| 9.920433 | 9.88: 363 0.117637 
9.732961 9.909337 ; | 9.882625 | To.117375 
9.783127 9.960: 40 | | 9.82 $6 | IO.TI7L14 
9.783292 | 9.900141 1| 9.583145 | 12.1 16S52 
9.733457 | 9900047 || 9.883410) T0.116590 
9.783623] 9.599951 | | 9.583672 | T0,116329 
9.783788 | 9.89955 {| 9.853234 10.116066 
9.733953 1 9.899757 i | 9.834195 lol i58og 
9.754TI8 ' 94: 99660 (| 9.554457 TOTS 543 


9.784282 ! 
9.784447 | 9.499457 


| Co-foe | Sine 
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Degree 37. 


— -— — 


— -—- — ——_— —_ -- 


Sine | Co-/ine Tangent | Co-Targ. $ 
9.784447 3.899467 9.834980 | 0.11502 20] 35 | 
9.784516 9.599370 || 9.585242 | 0.11475 $| 29 | 
94784776 9.899272 || 9.585503 | 0.114497 | 28 
9, 984941 3-599T175 || 9.885765 | Io.1l42gs | 27 | 
9.735105 9-399075 || 9.386026 | 10.112974 | 26 | 
9.785269 9.393931 9.386288 | 10.1r3712 | 25 | 
9.785433 9+86935 84 |1 9.586549 | Xo.T13.451 '24| 
9.785591 , 9+899737 || 9.856510 | I0.113190 | 23 | 
9-78 5761 | 9-398689 || 9.337072 | 10.112928 | 22 
9.785925 | 9.399592 || 9.837333 | 10.1267! 2x 
9.73609$ : 9.398491 || 9.837594 | 19.112406 |, 29 

A Adel” A. a0 
9.736252 ' 9+-89$397 || 9.557555 | lO-In2145 19 
9.786416 9595299 9.888T16 | [oII1SS4 1 13 
9.736579 ' 9.893291 ]| 9.* 88377 | 0.111623 | 17 
9.756742 9-$98104 || 9.583638 | 10.111362 | 16 
9.736909 | 9.398006 2.252090 | rcurrteen 15 
9.787069 | 9597908 || 9.859160 | Io.Illofgo rx, 
9.787232 | 9.897810 9.859421 Io.110579 13 

767395 | 9.497712 || 9.889582 Io.110318 | 12 
9.787557 | 9-397614 || 9.539943 | 19.112057 | rx | 
9.757920 0.897516 | 9.5902 "4 | 19.1C 97 yo | #4 
$+757883 | 9.397418 | 3.59046; 10,199535 2 | 
3.78845 | 9.897320 || 9.590725 | Io.109275! 8| 
9.732208 | 9-£97223 | 9.530986 | 10.Iagoty| 7 
9.755370 9.897123 | 9.3912.17 | Io.T0S753 6| 
9.783532 927 9.891597 | 1: H05493 | 5| 
9.738694 | 9.396926 | | 9.591, 6 10.1032 32 | 4 | 
9.739856 | 9.896928 || 9.292028 | 19.107972| 3| 
9.739018 | 9.599739 || 9.892259 | 10-IG771IT | 2) 
9.789180 | 9.596631 | 9.892549 |l9-Ic745l} nx 

( 9.759342 9.596532 | 9.*92510 | 10.107199; © 
C9- [tne Sine Co-Tung | Tangent, | M. 
Degree 52, 


 — CO ee rn n_ x. 


Degree 38, 


> | 9.794149 
| Co-/ine 


57 


| 


i- 


4 
[24 


Oo Since > | Co-fine | Tangent | Co- Tang, 
| $ 
| DoUo 9.7593 342 | 9, $96532 ' 9.59ZSIC } IO.TI07I9%C 
I 9.789504 | 9.896433 | 9.493070 19,10693- 
2 | 9.78 3665 9.896335 | | 9.893335 | T0.1-6569 
3 19.789927| 9.396236 | | 9.393591 | 19.T06409 
4 (9.789988 9.396137 | | 9-893551 r0.195t49) 56 
$5 (9.790149 | 9.895523 | EALALLL [9.195389] 55 
6| 9-792310| 9.395939 | 9.894374 [10.105625 
7 | 9.790471 | 9.595340 | 9, $94632 [10.155 355 
$| 9.79032 19595741 : | 9-394592 | I0.1c5158 
9; 9.790793 9.895641 ' | 9.395152 19.1045 Þ 
to | 9.79094 | 9-595 542 | | 9-895412 | 10.1045 
12 [9-791115|9-$95443 | (9 Pons ar Fong oden- 
I2} 9-79 {275 [9.595343 9.695932 16 14c68 
131 9-771436|9-595244 || 9.896192 r0.103%: 5 
14 j9.791599|[9 895141 | , 9.099 "452 (10.1535 '$ 
Is | 9.291756 9.395045 | | 9:3957I2} "1 roo, 3$| 
169. 790207 9.55 14945 | wp 596+ 9Y7L IO, [03c25| 
I7 | 9.732077 9.294540 | 9.597 251] 10 Io27c9 
18! 9.; Lapis rWa_es ' 9.897491 | 10.1525c9 
19 | 9.792397 9.894645 9.597751] 10.102245 
20 | 9.792557; $3944.46 | 9-0gSo0T0 0, [1990 
21 } 9+792716, 959.4446 | 99393270 | ro.1: [736 
22 | 9.792576 , 9-394 346 | 9-898539 | T0.Io1470 
23 | 9.793935, 94-8342 46 | | 9+59575g9 [ ICoICI2r 
24 | 9.7931951 9.894146 |) 9.599049 | 10.100951 
25 | 9:793354; 9-9: ng 9. 39gg-8 | 10.100692 
26] 9-73351319-2 12946 9.399568 | 10.100432 
27 | 9$:793673 9.9635: POO 196-4008731 9 
23 9.792822 9.093745 [5 _— 6 | [0.039913 
23 | 9+7 33391 9-5993C45 | (9 999346 | 10.0 39654 
9.39: 544 | 9-924: "BY (-3 999355 


| Sine || Co-Tang | \ Tangent. Es 
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Degree 3} = 


— OS « 


Sine 


= 


! 
' 


Co-/ine 


9.79414 J 


9.794305 
9.791467 
9.794626 
9.794734 
3.794942 


W 
CO 


1 V3 Va vo | 
a3 33 mu 


\I3 
A 


' 4 a & 
3.993544 


9.592444 


9.893343 | 


9.593243 


— 


9.795101 
9795259 
9795417 
9+7195$75 


Sj wwwe 
5 oO © ww al 


9.795391 
9, 796049 


w; : " 

i CI» YO : 
| 4+ wu *h- 

p 45! */ YO) 4 
|| 9.79467% 

: el Þ £0. 
| | $7 |2+7 $9936 
(45 | 9-786993 
| PO7ICO 

149] 2*12715 
| 7» »/ 307 


F 


5 
Tz 9D TY 70Z1 
53| 9:797777 


9.797934 
9.799091 
' $479 247 
| 57 | 9+7954©3 
9.798590 


ww 


9.795733 | 


[ 60 J, 7:35, p. 
| Co fine 


; Tangent | 


| 


9.9090c0F 


——_— 
aimed ns 
[9.099135 
I0,.c95876 
[0.098617 


9.593142 || 9.901642 | 10.998358 
) ; 
9.09304T ;| 2.-9>Igor| 10.093 599 
. — _ | ——— ——C 
9.592940 | 9-902169} 19.9975 39 
9.392839 (| 9.902419] 10.097 50 
9.392733 (| 9-922678 | 10,297321 
9.892637 || 9:922937 | 12.097062 
9.392536 | 9.923156 | 19.096893 
mn cue A eta es was 
9.892435 Sp 10,9065.44 
9.892334 '| 9-923714 |10.096285 
9.892132 || 9.904232 | 19,035759 
9.592039 1] 9.994491 | 19.c93 509 
9.991929 || 9.994750 | 10.095259 
9.991827 || 3.995008 | 19.09499 1 
9.591725 | 9.305267 | 19.09.1473 
9.891624 '] 9.905526 2944 
9.891522 !| 9.905754 | I0.09.:21 
9.59142T | | 9.906049 | 10.993 357 
9.591319), 9.905302 | 10.0935g8 
9.591217 | VS 20JHC | C' j# 44 4O 
9.59IT15 | 9.595819 ! 19.093151 
9.691013 | 9.997977 [0,994923 
GeSYOG TE | of o\ nk 2564 
9.59 Ys 4 of # 7 »4 + | T Os 32450 
9.590707 ; | 9.92 /5521 10,0921 .47 
U,32900 b | 9.99411 1 1 9r5 o 
9,75 $03 | 9.908369 [1 SITOTI 
vine {| Co-7ang | tangent, 
Degree $51, 
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Degree 39- 

M| Sine | Co-ffne |, Tangent Co- Tang. 
ig 79387 | 9.890503 | | 9-92$369 | 10.031631 | 60 
t | 9.799028 | 9.890400 | | 9908627 | 10.991373 | 59 
2 | 9.799184 | 9.590298 9.903886 | 10091114 | 53 
3 | 9-799339] 9-b9o195 || 9909144 Io,090855 | 57 
4 | 9.799495 } 9.890093 | | 94909403 I0.090598 | 56 
5 9.799651 9-3889990 9.999600, 10.090340 55 
6 | 9.799806 | 9.889888 9.909918 | 10,090081 | 54 
7 | 9.799961 | 9.589735 ng 10,089823 | 53 
$ : 9.800117 | 9.88g682 || 9-91043F Io.o089565 | 52 
9 | 9.800272 | 9'889579 || 9-910693 | 10-059307 | 5 
ro | 9.800427 | 9.839476 || 9-9095 1 10.085049 | 50 
Tls. 800553 9.889374 9.911209 | 10. 08879 | 43 
12 |9.&0c737 | 9.889271 || 9-911467 | 10+ o88533\ 4 
T3; | 9.800892 9.589167 [| 9-911724 | 19.058275 þ+ 
14 | 9.801047 | 9.689064 || 9-91 1982 10,c8$o17 | 46 
I5 | 9.801201 9.838961 || 9-912240 | 10.087760 | 45 
16| 9.801356 9.888858 || 9.912498 | 10057502 | 44 
17 | 9.801510 | 9.888755 || 9-912756 | 10.087244 | 43 
18 | 9.801665 | 9.5655651| 9-91 3014 10,04 6986 | 42 
9 | 9.801819 | 9.858545 \| 9913271 I0,086729| 41 
20 | 9.801973 | 9888444 | 9-913529 r0.086471| 40 
2: | 9.802127 | 9.888341 | | 9-913787 | 19.056213 | 39 
22 | 9.892282 | 9.885237 || 9-914044 | 10.085956 35 
23 | 9.802435 | 9.883133 || 9-914302 I0.0856981 37 
:4 | 9.802539 4.4 9.914560|10.055440 36 
25 (9.802743 9.887926 9.914817 | 0.085183 | 35 
26 9.802897 9.897522 || 9-915075 | 19.084925 34 
27 9.403050 | 9.587715 [| 9-915332 10.03846c8 33 
28 | 9.803204 | 9.557014 || 9-915 590 10.084410 | 32 
| 29 | 9.803457 | 9-337510 || 9-915847 10.084153' 31 
30 | 9.803510 | 9.387456 || 9.91610 : 0.083895 39 
| Co-ſine | Sine Co-Tang \ Tangent | M 


Degree 50. 
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D000 CDS TW_wT I  wwrW ea 


& 


Degree 39 


9.504123 
9.504276 
9.804581 
9.504734 


9.505495 
9.305647 
9.805759 
9.805951 
9.806103 
9.506254 
9.306406 
9.805557 


9.306709 
9.806860 
9.807011 
9.807162 
9.807313 
9.807 464 
3.807615 
9.807766 
9.507917 
9. $082 67 


Co- ſine 
9-337 406 
9.837302 
9.837198 
9.337093 
9.836939 
9.836884 
9.386780 
9.336675 
9.886571 
9.886.456 
9.386257 
9.886152 


| 9.886047 
9.38 5942 
9.385337 
9.855732 
9.885627 
9.3885$21 
(19.885 416 
9. $8531 
9. 885205 
9.535100 
9.834994 
9.884859 
9. 8847853 


9- 834677 
9.854572 


| 


5884466 | 


9.334360 
9.584254 


Sine 


|| Co- Tang 


Tangent | 


9.917134 
9.91739 | 
9.917645 
9.9179-5$ 
9.915162 
9.913420 
9.913677 
9.918934 
9-919191 
9.9194 48 
9.919705 
9.919962 
9.920219 
9.925476 
9.920733 
3-9209909 
9. 921247 

Js 921503 
9.921760 
9.922017 
9.922274 


9.92253 30 | 
9.922787 | 
9.923044 | 
9.923300 
9.923357 
Js 923513 


Co ig Tang. 


10.0*#3995 


109.083635 
109.033331 
10.083123 
10,032 365 
[0.033609 


= 082352 


[0.052094 
10,0381337 
10,.981530 
I0,081323 


10,050056 
10.0%0%og 
19,080552 
I90,030295 
10.050538 


19.079731 


[0.079524 
0.079267 
I0,0790I0O 
10,975753 


10,078496 
I0,0782 >) 
I9,077953 
I6,.077726 
19,077469 


I0,077213 
10,075956 


10,076699 
[0.076443 ' 


[0,076185 
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9.517088 
9.517233 
9.817378 
9.817523 
9.817668 
9.817313 
9.817958 
9.818103 
9.818247 
9.818492 


r119.8t$ 536 
3.318651 
I319.818525 
14 [9.818969 
IS |9.819113 
9.813287 
9.819451 
9.819545 
9.319C$9 
0.819732 


þ 9.519976 
22 | 9.820179 
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9.3204c6 
9.* 20549 


9.520693 
9.82c836 
25 | 9.820979 
2919.52IT122 
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9.877780 
9.877670 
9.877560 
9.877450 
9.877340 
9.877230 
9.577120 
9.877009 
9.876399 
9.376759 
9.87667 
g. 876568 
9.876457 
9.876347 
9.376236 
9.876125 
9.87601 4 
9.875904 
9.975793 
9.375682 
9.875871 
9.875459 
9.975 345 
9.375237 
9.875125 
9.£75004 
9.574903 
9.874791 
9.574679 
9.874568 
9.874450 
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9.939163 [10.060837 


9.939415 |10,060532 
9.939673 |10.060327 
3.939928 |10,060072 
2.940183 |10.059816 
3-940438 |10.c 59562 


9.940693 | 194959357 
9.940948 | 10.059052 
9.941203 |10,058797 
9.941455 | 10.058542 
9.941713 | 10,058287 
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9.941968 | 19.058032 
9.942223 I0.057777 
9.942478 | 10.057522 
9.942733 10.057267 
9.942988 | I0,057012 
\ 9.943243 | 104056757 
' 9.943458 , 0.056502 
9.943752 | 10,056248 
9.944007 | 10.255993 
| 9.944262 | 10.055738 


9.944517 10.055493 
| 9.944771 , 10.055229 
' 9.945026 194954974 
9.945281 | 2.054719 
9.945935 
9.545790 
9.945045 


I0.054210 
I0.053955$ 


[0.054464 | 


I0.053701 
19.0554465 


$.946299 
9.946554 
9 946808 


Degree 48. 


- C_———  — 


| Co-Tang Tangent 


—— — — 


—_—— 4 oo A. 


_ 


—— O— ——_ 


31 


M 


wwih 


w ww ea 


bh 


wa ++ Www. 


[S]Sz 


ww iw UW Ww wy 
A + VS to = 


Degree 41. 


-—— —_—— —— ——”——— — ——— ———— 


Gn 1-/in* |, Tangent | Co-Taxg, 
ay" 57%e [i 9:9a6505 | 19,053192 
9.5 & .4/0C\} [0,052937 
g.52155: 4 17 | [9.052652 
0.821692 9- 2 ; 7: 7% | [0.052423 
9.521835, 9-67 © | 3.947926 | [0.952173 
9.821977 | 9.593500 | 3.945081 | I0.05r919 
9.322129 945727 9.945315 | O.OSTE SL; 
| 9.322262 9973972 || $.944%590 | 10.95r400 
9.522404 9.5735 60 9.945$44 | Io0.05Irr56 
9.822546 | 9873447 || 9.949cgg | 16.c52901 
9.822683 9+$73335 |] $-949353 | 10.0506 47 | 
9.822539 ' 94573223 || 9.9:9607 | 10.050393 | xg 
9.822972 9.573110 || 9.949t62 | 10,05-139 
9.823114 | 9.572998 || 9.95or16 | 10,0495 8,4 
9.823255 | 9572555 |} 9.950370 | 10.949630 
9.323397 | 9.872772 || 9.95-625 10.049375 
9.823538 9e572659 3-950579 | 0.04912! | T*. 
9.323680 ' 9.572545 || 9.951233 ' 10,048<67 ; 
9.823821 | 9.372434 || 94951358 10.048612 | 
9.823962 | 965723721 | 9.951642 10.048358 | 
9.524104 | 9.872208 [| 9.951896 | 0.048104 | 
9.824245 | 9-87 2094 || 9-952150 | 10,047850 | 
9.824386 | 9.87198 || 9.952404 | 10.047575 
9.824527 | 9.871368 || 9.952659 | 10,047341 
9.824667 | 9.871755 || 9.952915 | 10.047387 
9.824808 | 9.86716 .41 |] 9.953167 10.046833, 

| —— 
9.524949 | 9-571535 || 9.953421 | 10,046579 
9.525090 g9eS7IQ14 | 9.953675 10,046325 | 
9.825230 | 9.87130ot || 9.953929 | 10.04607x | 
9.825370 | 9.871167 | | 9.954183 | 10.045817 
9.825511 Re! 9.9544:7 | 10.045552 
Co- ſine vine |Co-Tang Tangent. | 
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Degree 43+ 
| Sine 4 Co-ſine || Tangent 
9.823782 | 9.364127 || 9.969656 
9.833919] 9.554010 | | 9.959909 
9.834054 | 9.863892 || 9.970162 
9.834189 | 9.863774 | | 9970416 
9.334324 | 9.563656 | | 9.970669 
9.824460 | 9.863537 | | 9-970922 
| 9-834595 | 9363419 | [9.971175 
9.834730 | 9.863301 | | 9.971428 
9.834865 | 9863183 | | 9.971682 
9.834999 | 9-863064 | | 9.971935 
9.835134 | 9.562946 | | 9-972188 
9.835269 | 9-$62827 | | 94972441 
9.835402 | 9.862709 | | 9.972694 
9.835572 (9.562471 | | 9.473201 
9.835806 9.862353 || 9973454 
9.83 5941 | 9.862234 | | 9-973707 
9.536075 | 9.862115|| 9.973960 
9.836209 | 9.861996 || 9.974213 
9.836343 | 9-££1877 | | 9-97 4466 
9.836477 | 9-861757|| 9.974719 
9.836611 | 9.861638 | | 9974973 
\ 9836745 | 9-86I519 || 9.975226 
9.836878 | 9.851299 | | 9-97 5479 
9.837012| 9.861280|| 9.975732 
9.837146 | 0.861161 9.975985 
9.837279} 9.861041 | | 9.976238 
9.837412 9.860921 | | 9.976491 
9.837546 | 9.869802 | | 9.976744 
| 9-837679 [9.660685 9.976997 
| 9.837512 9.860562 | [9.977250 
| Co-ſine | Sine Co.Tang, 


, Co-Tang. 
I0,.039344 


I9,030091 
r0.029338 
10,029584 
10,029331 
10.029078 


10,.028825 
10,028572 
Io.028318 
I0,025065 
10.027812 


10,02755s9 
10.027306 
I0,07Z7052 
10.026799 
I0,.026546 


10.026293 
10,026040 
10.02 5737 
I0,02 $533 
I0,0252850 


I0,.025c27 
I0.024774 
I0,024 $21 
I0,024268 
I0,02401T5 


19.023763 
10.023509 
10,023256 
I9,02300J 
I0.0227 JO 
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Degree 43 . 


M _ vine. Co- ſine | Tangent | Co-Tang. 
| 20 9.337512 9.3605 62 | 9.977250 |10.022750 
21 9.537945 | 9$-560422[[ 9.977503 | 10,022497 
| 32 | 9-538078 | 9.865322 | [9.977756 , 19.022244 
| 33 9-338211 | 9.560202 | [9.975009 | [0.021g9T 
' 34 9.838344 | 9.860082 | ' 9.975262 | 10.c21735 
35 9.835477 | 2.559962 [9.978515 1 10,021455 
36 9.433609 | 9.559842 | | 9.978768 | 19.021232 
27 9.835742 | 9.559721 9-97 9021 | 10,020979 
| 38 9.838875 | 9.559601 [19.979274 | 10.020726 
| 39 9.839007 | 9.359480 j | 9.979527 | 10.020473 
40 | 9539140 9.859360| 9-97 9730 | 10.020220 
41 9.839272 | 9.859239 || 9.950033 | 19.219967 
42 9.829404 | 9.859118 [| 9.980235] 10.0137 14 
44 9.839536 | 9.853998 [| 9.980535 | 10,019.461 
44 9.839668 9.48 58877 9.950798 I0,0192C9 
45 9.839500 9.853756 9.98104 4 ro,oiS956 
46 9.839933 | 9.858625 [| 9.991297] 10.518703 
| 17 | 9840064 | 9.858514 [1 9.931559 | 10,018450 
48 9.840196 | 9.558193 [| 9.981803 | 10,015 197 
49 9.840323} 9.853272 || 9-982c56|10.017344 
50 9.840459 | 9.858150 [| 9.982309] 10,017691 
51 | 9840591 9.858029 || 9.982562 | 10.017438 
, | 9.840722 | 9.857998 9.992814 | 10.017t55 

$3 | 9-840854 9.957786 || 9-983067 | r0.016933 
54 9.340985 | 9.857665 9.983320 } 10,0166b0 
55 | 9.841116 | 9.8575 43 9.983573 10,016,427 
56 9.841247 | 9.857421 9.993326, no,016174 
57 | 9841375 9.8573c0| | 9.984079 | 10.016921 
58 9.841509 |9.557178 9.984331 10,015668 
$9 | 9.841640 | 9.357056 [9954584 [0.015416 
60 | 9-841771 | 9:856954 | 9:984837 | 19.015 193 
| Co-ſine | SIC Co- Tang \ Tangent, 
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| A moit uſeful Table, whereby the true 
time of the Night may be knows to a 
minute, without knowing the Meri- 
dian, Height, or Diftauce of the *. 


be under the - Pole 
Star. 


r Caſſiopeias hip - 


3 In Perſeus fide - 
4 Great Bears lip 
6 In his left knee 


6 Lower leader - 
7, Upper th? wa'n 
8 The lower in (] 
9 The upper = - 
ro Rump or Alot 


11 Laſt but ore tay! 
12 Laſt of the tay] 
13 Laſt turn of Dr. 
14 Upper guard LB. 
Is Lower of lir. B, 


16 Br. Drag. hea. 
17 Upp. turn of D. 
18 Cephens lefr ſho. 
I9. In iis Girdle - 
20 Right knee - - 


21 Caſhopras ctiair 
22 In her breaſt -- 
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A Table of the Longitudes, Latitudes, Right Aſcenſion, Declinationof 100 of the moſt 
Notable Stars for Anno 1680, with the Difference for every Ten Years. 
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Y 14.53.05 
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WP 22.20.13 
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